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SECTION  1.  CALENDAR  1955-1956 


Julyl 

Friday 

July  15 

Friday 

August  1 
August  15 

Monday 

Monday 

August  22 

Monday 

September  1 

Thursday 

September  5 

Monday 

September  8 

Thursday 

September  15 
-17 

Thursday- 

Saturday 

September  19 

Monday 

September  20  T uesday 


September  21  Wednesday 


October  5 Wednesday 
^October  10  Monday 
October  14  Friday 
November  3 Thursday 
November  4 Friday 
November  11  Friday 


Thursday 


FALL  TERM,  1955 

Dominion  Day.  Buildings  closed. 

Last  day  for  receiving  applications  for  sup- 
plemental examinations. 

Civic  Holiday.  Buildings  closed. 

Students  of  the  III  Year,  Courses  1,  2,  and 
9 report  at  Survey  Camp. 

Supplemental  Examinations  commence. 

Last  day  for  receiving  applications  for  ad- 
mission to  the  I Year. 

Labour  Day.  Buildings  closed. 

Special  meeting  of  Faculty  Council. 
Registration  in  person  of  the  I Year  from 
9.30  a.m.  to  12  noon  and  from  2.00  p.m. 
to  4.30  p.m.  (Saturday  9.30  a.m.  to  12 
noon)  at  119  St.  George  Street. 
Registration  in  person  of  the  II  and  III 
Years  from  9.30  a.m.  to  12  noon,  and 

2.00  p.m.  to  4.30  p.m.  at  the  Mining 
Building. 

Registration  in  person  of  the  IV  Year  from 

9.30  a.m.  to  12  noon,  and  2.00  p.m.  to 

4.30  p.m.  at  the  Mining  Building. 

Dean’s  address  to  the  I Year. 

Preliminary  instruction  to  the  I Year. 
Meeting  of  Faculty  Council. 

Lectures  and  laboratory  work  commence  at 

9.00  a.m. 

The  opening  address  by  the  President  to  the 
students  of  all  Faculties  at  3.45  p.m.,  in 
Convocation  Hall. 

Meeting  of  Faculty  Council. 

Thanksgiving  Day.  Buildings  closed. 
Meeting  of  Senate. 

Meeting  of  Faculty  Council. 

General  Meeting  of  Engineering  Society. 
Remembrance  Day  Service  at  10.45  a.m. 
Lectures  and  laboratory  classes  withdrawn 
from  10.00  a.m.  to  12  noon. 

Meeting  of  Senate. 

General  Meeting  of  Engineering  Society. 

5 


December  1 


6 


APPLIED  SCIENCE  AND  ENGINEERING 


December  2 

Friday 

Meeting  of  Faculty  Council. 

December  9 

Friday 

Meeting  of  Senate. 

December  16 

Friday 

Term  ends  at  5.00  p.m. 

December  25 

Sunday 

Christmas  Day. 

SPRING  TERM,  1956 

January  1 

Sunday 

New  Year’s  Day. 

January  3 

T uesday 

Spring  Term  begins. 

Mid-session  Examinations  commence. 

January  6 

Friday 

Meeting  of  Faculty  Council. 

January  13 

Friday 

Meeting  of  Senate. 

January  16 

Monday 

Last  day  for  receiving  the  second  term  in- 
stalment of  fees. 

January  25 

Wednesday 

General  Meeting  of  Engineering  Society. 

February  1 

Wednesday 

Meeting  of  Faculty  Council. 

February  10 

Friday 

Meeting  of  Senate. 

February  17 

Friday 

Engineering  Society  Annual  Elections. 

February  28 

Tuesday 

General  Meeting  of  Engineering  Society. 

March  1 

Thursday 

Meeting  of  Faculty  Council. 

March  9 

Friday 

Meeting  of  Senate. 

March  30 

Friday 

Good  Friday.  Buildings  closed. 

March  3 1 

Saturday 

Buildings  closed. 

April  3 

T uesday 

Meeting  of  Faculty  Council. 

April  7 

Saturday 

Term  ends  at  12.00  noon. 

April  12 

Thursday 

Annual  Examinations  commence. 

April  13 

Friday 

Meeting  of  Senate. 

May  2 

Wednesday 

Meeting  of  Faculty  Council, 

May  11 

Friday 

Meeting  of  Senate. 

May  21 

Monday 

Victoria  Day.  Buildings  closed 

May  23, 24,  25  Wednesday 
Thursday 

Friday 

University  Commencement. 

*Or  such  other  date  as  may  be  determined  by  Order-in-Council. 


SECTION  IT  ADMINISTRATIVE  OFFICERS 


THE  UNIVERSITY 

President  . . . Sidney  Smith,  q.g.,  m.a.,  ll.b.,  ll.d.,  d.c.l.,  f.r.s.c. 


Vice-President 

Registrar 

Chief  Librarian 

Warden  of  Hart  House 
Director  of  University  Extension 


C.  T.  Bissell,  m.a.,  ph.d. 

J.  C.  Evans,  b.a. 

R.  H.  Blackburn,  m.a.,  b.l.s.,  m.s. 

J.  McCulley,  m.a. 

J.  R.  Gilley,  b.a. sc. 


Comptroller A.  G.  Rankin,  b.com.  c.a. 

Bursar  and  Secretary  to  the  Board  of  Governors 

G.  E.  Higginbottom,  f.c.i.s. 
Superintendent  of  Buildings  and  Grounds  . . A.  D.  LePan,  b.a. sc. 

Chief  Accountant D.  J.  Reid 


Director  of  University  Health  Service 

G.  E.  Wodehouse,  m.c.,  m.d.,  f.r.c.p. 
Assistant  Director  of  University  Health  Service — Women 

Miss  F.  H.  Stewart,  b.a.,  m.d. 
Director  of  Athletics  and  Physical  Education — Men  \V.  A.  Stevens,  b.s. 
Director  of  Athletics  and  Physical  Education — Women 

Miss  Z.  Slack,  b.a. 

Director  of  the  University  of  Toronto  Press  . . . M.  Jeanneret,  b.a. 

General  Secretary-Treasurer  of  the  Students’  Administrative  Council 

E.  A.  Macdonald,  b.a. 

Associate  Secretary  of  the  Students’  Administrative  Council 

Miss  A.  E.  M.  Parkes,  b.a. 

Director  of  Hart  House  Theatre R.  S.  Gill,  m.a. 

Director  of  the  Placement  Service  . . J.  K.  Bradford,  o.b.e.,  m.a. sc. 

THE  FACULTY  OF  APPLIED  SCIENCE  AND  ENGINEERING 

Dean R.  R.  McLaughlin,  m.a. sc.,  m.a.,  ph.d. 

Assistant  Dean  and  Secretary  . . W.  S.  Wilson,  e.d.,  b.a. sc.,  m.e.i.c. 

Assistant  Secretary J-  A.  Gow,  b.a. sc. 

Student  Counsellor W.  J.  T.  Wright,  m.b.e.,  b.a. sc.,  b.a. 


SECTION  III.  TEACHING  STAFF 

1954-55 


DEAN  EMERITUS 


C.  R.  Young,  b.a.sc.,  c.e.,  ll.d.,  d.eng.,  d.cs.sc.a.,  hon.  m.e.i.c., 


M.AM.SOC.CE. 


172  Roxborough  Dr. 


Dean  Emeritus,  Faculty  of  Applied  Science  and  Engineering 


PROFESSORES  EMERITI 


R,  W.  Angus,  b.a.sc.,  m.e.,  hon.  m.e.i.c.,  hon.  mem.  a.s.m.e. 

Professor  Emeritus  of  Mechanical  Engineering  Mechanical  Bldg. 
J.  W.  Bain,  b.a.sc.,  ll.d.,  f.r.s.c.  30  Burton  Rd. 

Professor  Emeritus  of  Chemical  Engineering 

J.  R.  CocKBURN,  M.C.,  V.D.,  B.A.SC.,  M.E.I.C.  100  Walmcr  Rd. 

Professor  Emeritus  of  Engineering  Drawing 
H.  E.  T.  Haultain,  c.e.  National  Club 

Professor  Emeritus  of  Mining  Engineering 
T.  R.  Loudon,  v.d.,  b.a.sc.,  c.e.,  f.a.i.c.  189  Sheldrake  Blvd. 

Professor  Emeritus  of  Civil  and  Aeronautical  Engineering 
W.  M.  Treadgold,  B.A.,  M.E.I.C.  29  Blyth  Hill  Rd. 

Professor  Emeritus  of  Civil  Engineering 

DEPARTMENT  OF  APPLIED  PHYSICS 

Professor  and  Head  of  the  Department 

K.  B.  Jackson,  b.a.sc.  362  Glengrove  Ave. 

Associate  Professor 

V.  L.  Henderson,  b.a.sc.,  a.m.(mich.)  397  Glengrove  Ave. 


Lecturers 

F.  B.  Friend,  b.a.(mcm.),  m.a.(roch.) 
P.  A.  Macpherson,  b.a.sc.,  m.a.sc. 


Lockie  Ave.,  Agincourt 
30  Duncairn  Dr. 


Instructor 

L.  M.  Steinberg,  b.a. 


54  St.  Patrick  St. 


Part-time  Instructor 
J.  Chisvin,  b.sc.(man.) 


143  Waterloo  Ave. 


Part-time  Demonstrators 
H.  Anto,  b.a.sc. 

G.  F.  Bolling,  b.a.sc. 

J.  G.  Somerville,  b.a.sc. 

R.  J.  Urlocker,  b.a.sc. 

J.  Vlcek,  b.sc. (u.n.b.) 


Apt.  3,  931  Avenue  Rd. 


487  Duplex  Ave. 
45  Duggan  Ave. 
550  Huron  St. 


119  Hilton  Ave. 
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TEACHING  STAFF 


9 


DEPARTMENT  OF  CHEMICAL  ENGINEERING 
AND  APPLIED  CHEMISTRY 


Professor  and  Head  of  the  Department 
R.  R.  McLaughlin,  m.a.sc.,  m.a.,  ph.d. 
Professors 

J.  G.  Breckenridge,  b.a.sc.,  ph.d(cantab.) 
W.  H.  Rapson,  m.a.sc.,  ph.d. 

Associate  Professors 
C.  P.  Brockett,  b.sc.(m.i.t.) 

P.  M.  Corbett,  b.s.(ill.),  m.s.(penn.  state) 


102  Glen  Rd. 

23  Douglas  Cres. 
29  Hollywood  Cres. 

Hart  House 
19  Maple  St.,  Ajax 


Assistant  Professors 

W.  H.  Burgess,  b.ch.e.,  m.f.s.,  ph.d.(corn.)  4 Kentroyal  Dr.,  Weston 
P H.  Calderbank,  b.sc.(lond.),  ph.d.(lond.)  68  Sandcliff  Rd. 
W.  F.  Graydon,  m.a.sc.,  ph.d.  (minn.)  North  Drive,  Etobicoke 

A.  I.  Johnson,  b.a.sc.,  m.ch.e. (Brooklyn) , ph.d, 

21  Irvington  Cres.,  Willowdale 
W.  G,  MacElhinney,  m.a.sc.  1459  Stayebank  Rd.,  Port  Credit 


Lecturers 

J.  Walker,  b.sc.(birm.) 

A.  V.  DeLaporte,  b.a.sc.,  chem. 
A.  W.  Gnyp,  m.a.sc. 

R.  O.  King,  m.a.sc.  (mcg.) 

Z.  May,  dip.ing.chem.( Warsaw) 


4 Kendal  Ave. 
5 Millerson 
108  Baldwin  St. 
Defence  Research  Board,  Ottawa 
149  South  Drive 


K.  A.  Shelstad,  b.e.(sask.),  m. sc. (dal.) 

153  Connaught  Ave.,  Willowdale 


Instructor 

E.  M.  RuDZKI,  K.V.M.O.,  DIP.ENG.  ( WARSAW)  , 

M. sc. (polish  u.coll.lond.)  39  Westminster  Ave. 


Demonstrators 

F.  P.  Donovan,  b.a.sc.  48  Glen  Davis  Cres. 

Mrs.  D.  M.  Stankiewicz,  dip. chem. eng. (polish  u.coll.lond.), 

M.A.SC.  2770  Yonge  St.,  Apt.  310 

A.  Tombalakian,  b. a. (Beirut) , m.a.sc.  21  Sussex  Ave.,  Apt.  21 A 

B.  A,  ZwECK,  B. sc. (Sydney)  33  High  Park  Gdns. 


Part-time  Demonstrators 
J.  A.  B.  Athney,  b.sc.,  m.a. (dub.) 

D.  Basmadjian,  dip.ing.chem. (Zurich), 
J.  Bumbulis,  b.a.sc. 

G.  Caruana,  b,sc.(birm.) 

J.  Downie,  b.sc.(glas.) 

A.  B.  Freeman,  b.a.sc. 

R.  C.  Garvie,  b.a.sc. 

S.  R.  Hatcher,  b.sc.(birm.) 

J.  M.  Hay,  b.sc.(sask.),  m.p.e. (tulsa) 


24  Willcocks  St. 
m.a.sc.  56  High  Park  Blvd. 
213  Westmoreland  Ave. 

4 Kendal  Ave. 
193  Yarmouth  Rd. 
386  Cortleigh  Blvd. 
106 A Madison  Ave. 

4 Kendal  Ave. 
64  Harris  Park  Dr. 
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APPLIED  SCIENCE  AND  ENGINEERING 


V.  Hovnanian,  b.a. (Beirut),  m.a.sc. 

I.  J.  O.  KoRCHINSKI,  B.E.,  M.SC.(SASK.) 

Mrs.  a.  G.  W.  Lamont,  b.a.sc. 

F.  Lenzi,  b.sc.(edin.) 

N.  S.  Macrakis,  m.eng.(mcg.) 


21  Sussex  Ave. 
310  Brunswick  Ave.,  Apt.  7 
56  Glen  Davis  Gres. 
515  Huron  St. 
546  Huron  St. 


V.  I.  Matkovich,  dip.chem.eng.( ZAGREB)  90  Indian  Rd.  Gres. 

M.  R.  B.  Moo-Young,  b.sc.(lond.)  109  Bedford  Rd. 

R.  L.  Norman,  b.a.sc.  145  Woodward  Ave.,  Weston 

L.  A.  POGORSKI,  DIP.ING.CHEM.  (polish  U.COLL.LOND. ) , M.A.SC. 

660  Eglinton  Ave.  W.,  Apt.  208 
D.  H.  Smith,  b.sc.  (st.f.x.)  27  Willcocks  St. 

R.  C.  D.  Wylie,  b.sc.(glas.)  21  Indian  Rd. 

G.  Yoshida,  b.eng.  (mcg.)  326  Huron  St. 

J.  Zajdowski,  DIP.ING.CHEM. (polish  U.COLL.LOND.)  15  Elgin  Ave. 


DEPARTMENT  OF  CIVIL  ENGINEERING 


Professor  and  Head  of  the  Department 
C.  F.  Morrison,  b.e.(sask.),  m.sc.(mcg.),  m.e.i.c. 
Professors 

O.  J.  Marshall,  b.a.sc.,  c.e.,  o.l.s.,  m.asce 
W.  L.  SaGAR,  E.D.,  b.a.sc.,  C.E.,  M.E.I.C.,  P.ENG. 

Associate  Professor 

M.  W.  Huggins,  m.a.sc.,  m.e.i.c. 

Assistant  Professors 

A.  C.  Davidson,  b.sc. (man.) 


21  Douglas  Gres. 

48  Haddington  Ave. 
5 DuMaurier  Blvd. 


531  Windermere  Ave. 


M.A.SC.,  M.E.I.C., 

C.  E.  HeLWTIG,  m.a.sc.,  M.E.I.C. 

H.  L.  Macklin,  b.a.sc.,  o.l.s.,  d.l.s.,  m.e.i.c. 
W.  M.  Walkinshaw,  m.a.sc.,  m.e.i.c. 

Lecturers 

J.  D.  Barber,  b.a.sc.,  p.eng.,  jr.e.i.c. 

A.  E.  Berry,  m.a.sc.,  c.e.,  ph.d.,  m.e.i.c. 

R.  K.  Cleverdon,  m.a.sc.,  m.e.i.c. 

A.  G.  Davenport,  b.a.  (cantab.  ) 

C.  W.  Dillane,  b.a.sc. 

B.  J.  Haynes,  b.a.sc.,  o.l.s. 

C.  Hershfield,  b.sc. (man.),  m.a.sc 
J.  R.  La'Rke,  b.sc.f.,  o.l.s. 

O.  Lloyd,  b.a.sc. 

Instructors 

A,  H.  S.  Adams,  v.d.,  m.a.,  b.sc.(glas.),  c.e. 
T.  L.  F.  Rovvte 

Part-time  Demonstrator 

V.  R.  Davies,  m.c.,  m.sc.(mcg.),  d.l.s.,  o.l.s. 


P.ENG. 

106  Bideford  Ave. 
89  Woodlawn  Ave. 
29  Blyth  Hill  Rd. 
86  Glenvale  Blvd. 


20  Muriel  Ave. 
235  Gainsborough  Rd. 
33  Anndale  Rd. 
119  Bedford  Rd. 
1193  Avenue  Rd. 
131  Anndale  Rd.,  Willowdale 
M.E.I.C.  3 Windmill  Rd. 

3 Spruce  Hill  Rd. 
6 Guildcrest  Dr.,  Scarborough 


64  Glengrove  Ave.  W. 
104  Braemore  Gdns. 


26  Kendal  Ave. 
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DEPARTMENT  OF  ELECTRICAL  ENGINEERING 


Professor  and  Head  of  the  Department 
G.  F.  Tracy,  b.a.sc.,  s.m.(m.i.t.) 


153  Strathallan  Blvd. 


Professor 

V.  G.  Smith,  b.a.sc.,  mem.  a.i.e.e. 

Associate  Professors 
J.  M.  Ham,  b.a.sc.,  sc.d.(m.i.t.) 

J.  E.  Reid,  b.a.sc. 

G.  Sinclair,  m.sc. (alta.) , ph.d.(ohio) 


142  Dawlish  Ave. 

84  Rosehill  Ave. 
152  Donegal  Dr. 
62  Felbrigg  Ave. 


Assistant  Professor 

A.  J.  Kravetz,  b. sc. (alta.),  m.a.sc.  500  Riverside  Dr. 

Lecturers 

P.  E.  Burke,  b.e.(n.s.tech.),  m.a.sc.  37  Playter  Cres. 

H.  A.  CouRTiCE,  B.A.SC.  339  Cosburn  Ave. 

J.  L.  Yen,  b.sc.  (chiao  tung),  m.a.sc.,  ph.d.  3222  St.  Clair  Ave.  E. 
Special  Lecturer 

A.  N.  Greenwood,  m.a. (cantab.),  ph.d. ( Leeds)  9 Duplex  Cres. 


Part-time  Lecturer 
C.  E.  Doeringer,  b.a.sc.,  m.a.sc. 
Instructors 

I.  R.  Dalton,  b.a.sc.,  m.s. (northwest) 
L.  J.  P.  Tillson,  b.a.sc. 

Part-time  Instructors 
W.  Janischewskyj,  b.a.sc.,  m.a.sc. 

E.  E.  Newhall,  b.sc. (alta.) , m.a.sc. 


19  Dundonald  St. 

20  Wilgar  Rd. 
18  Stock  Ave. 

139  Dovercourt  Rd. 
lA  Glenaden  Ave.  E. 


Demonstrators 


G.  Anema,  b.sc.,  m.sc. (delft) 

J.  P.  Bickford,  b.sc.(manch.) 
Mrs.  S.  Mosher,  e.e.(odessa) 

J.  E.  Taylor,  b.sc.(lond.) 

Part-time  Demonstrators 

K.  S.  Fu,  B.sc.  ( NAT. TAIWAN  ) 

F.  Haiblen,  b.eng.  (mcg.) 

A.  E.  Hurd,  b.a.sc. 

M.  S.  JuzYcz,  dip.eng.(munich), 

G.  M.  PURNAIYA,  B.sc.  (tufts) 

S.  Rus,  B.A.SC. 


50  Balmoral  Ave. 
University  Coll.,  Men’s  Residence 
283  Oakwood  Ave. 
384  Spadina  Rd. 

58  Madison  Ave. 
170  Bloor  St.  W. 
145  Bleecker  St. 
M.A.SC.  119  Annette  St. 

59  St.  George  St. 
St.  Michael’s  Coll. 


DEPARTMENT  OF  ENGINEERING  DRAWING 
Professor  and  Head  of  the  Department 
W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a.,  m.e.i.c.  126  Melrose  Ave. 

Professors 

W.  B.  Dunbar,  b.a.sc.,  m.e.i.c.  241  Glebeholme  Blvd. 

A.  Wardell,  b.a.sc.,  mem.a.s.h.a.e.,  me.a.s.e.e.  124  Melrose  Ave. 
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Assistant  Professors 

W.  G.  Stinson,  b.sg.(qu.),  m.e.i.c.,  mem.a.s.e.e. 

61  Meadowview  Rd.,  Thornhill 
A.  W.  Walker,  m.a,.  mem.math.assn.  of  amer.  335  Brunswick  Ave. 
C.  A.  Wrenshall,  b,e.(sask.)  358  Spring  Garden  Rd.,  Lansing 
Lecturer 

H.  R.  Frizzle,  b.sc.(n.s.tech.),  m.e.i.c.,  mem.a.s.e.e. 

289  Queensdale  Ave. 

Special  Lecturer 

A.  D.  FiSKEN,  M.C.,  GRAD.R.M.C.,  M.E.I.C.,  MEM.A.S.M.E. 

47  Woodlawn  Ave.  W. 


Instructors 

K.  F.  Dean,  b.a.  (cantab.)  78  Roxborough  St.  E. 

K..  Enns,  b.a.sc.,  mem.c.i.c.  160  Huron  St.,  Apt.  2 

N.  Hawrysch,  h.n.c. (BRADFORD  TECH.  COLL.)  16  Indian  Rd.  Cresc. 


J.  T.  Jenkins,  b.a.,  ll.d. 

D.  Jones,  a.c.g.i.(lond.) 

P.  S.  McLean,  b.a. 

R.  P.  Migus,  b.a.sc. 

C.  A.  Milburn,  b.a. 

J.  SCHWAIGHOFE'R,  DIP.ENG.  (GRAZ  ) 

J.  Sheinin,  B.a.sc.,  jr.e.i.c. 

A.  M.  Sheppard,  b.a. 

W.  A.  Skirrow,  m.a.  (qu.) 

B.  A.  Warren,  b.a.sc. 

Special  Instructor 
T.  L.  F.  Rowe 


87  Belsize  Dr. 
39  Robert  St. 
89  Breadalbane  St.,  Apt.  701 
98  Follis  Ave. 
376  Willard  Ave. 
84  Madison  Ave. 
18  Millwood  Rd.,  Apt.  3 
128  Flatt  St.,  Hamilton 
111  Evelyn  Cresc. 
403  Huron  St. 

104  Braemore  Gdns. 


DEPARTMENT  OF  MECHANICAL  ENGINEERING 

Professor  and  Head  of  the  Department 
E.  A.  Allcut,  m.sc.(birm.),  m.e.,  f.r.ae.s.,  m.i.mech.e.,  p.eng. 

315  Lawrence  Ave.  W. 

Professors 

W.  G.  McIntosh,  b.a.sc.,  mem.a.s.m.e.,  mem.a.s.e.e.,  p.eng. 

36  Poplar  Plains  Rd. 

G.  R.  Lord,  b.a.sc.,  s.m.(m.i.t.),  ph.d.,  m.e.i.c.,  p.eng. 

239  Dawlish  Ave. 

R.  C.  WiREN,  b.a.sc.,  mem.a.s.m.e.,  m.e.i.c.,  p.eng.  211  College  St. 
Associate  Professors 

I.  W.  Smith,  m.a. sc.,  mem.a.s.m.e.,  mem.a.s.e.e.,  p.eng. 

2075  Annapolis  Ave.,  Port  Credit 
L,  E.  Jones,  b.sc. (c.e.)  (man.) , m.a. sc.,  ph.d.,  m.e.i.c.,  p.eng. 

140  Divadale  Dr. 
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Assistant  Professors 

F.  G.  Ewens,  m.a.sg.j  m.e.i.c.  466  Oriole  Parkway 

P.  B.  Hughes,  b.sc.  (mcg.),  m.e.i.c.  R.R.  1,  Hornby 

W.  A.  Wallace,  b.a.sc.,  jr.mem.a.s.m.e.,  a.mem.s.a.e. 

74  Glendale  Ave. 

D.  G.  Huber,  m.a.sc.,  mem.a.s.e.e.,  m.e.i.c. 

103  Yorkminster  Rd.,  Willowdale 


Lecturers 

F.  C.  Hooper,  b.a.sc.,  d.i.c.(lond.)  165  Tower  Dr.,  Wexford 

J.  J.  Trail,  b.a.sc. (c.e.)  4 Ludlow  Ave 

J.  M.  F.  Vickers,  b.sc.  (birm.),  m.a.sc.,  ph.d.  61  Fairholme  Ave. 
M.  J.  Vogel,  s.b.,  s.m.(m.i.t.)  25  Ashgrove  Place,  Don  Mills 

R.  T.  Waines,  b.a.sc.,  m.e.i.c.,  p.eng.  43  Albertus  Ave. 

Special  Lecturer 

R.  O.  King,  m.a.sc. (mcg.)  Mechanical  Bldg. 


Instructor 

Z.  W.  Dybczak,  b.sc.(lond.),  p.eng. 
T.  L.  Faul,  b.a.sc. 


62  Dorval  Rd. 
R.R.  6,  Milton,  Ont. 


Demonstrators 

R.  W.  P.  Anderson,  b.a.sc. 

E.  D.  Dainty,  b.a.sc. 

W.  R.  G.  Elliott,  b.sc. (birm.) 
G.  Gwodecki,  b.a.sc. 

Mrs.  M.  F.  Hoare,  b.a.sc. 

R.  J.  Kramarsic,  b.a.sc. 

A.  R.  LeFeuvre,  b.a.sc. 

M.  J.  Owen,  b.sc. (birm.) 

W.  Palijenko,  b.a.sc. 


63  Keewatin  Ave. 
73  Oriole  Gdns. 
19  Lumley  Ave. 
171  Glendonwynne  Rd. 
104  Black  Creek  Blvd. 
435  Balliol  St. 
418  Horsham  Ave.,  Willowdale 
402  Warden  Ave. 
88  Moore  Ave. 


F. 


F.  D.  Shaw,  b.a.sc. 

M.  P.  Stallybrass,  d.i.c.  (lond.) 
A.  Zabiuk,  b.a.sc. 


J.  P.  Rimrott,  dipl.ing.(karlsruhe),  p.eng. 

464  Brunswick  Ave. 
273  St.  Clarens  Ave. 
418  Armadale  Ave. 
36  Leahann  Dr.,  londale  Heights 


DEPARTMENT  OF  METALLURGICAL  ENGINEERING 

Professor  and  Head  of  the  Department 
L.  M.  PiDGEON,  M.B.E.,  B.SG.(oX.),  PH.D.(mCG.),  F.R.S.C. 

185  Rosedale  Heights  Dr. 

Assistant  Professors 

H.  U.  Ross,  m.sg.(mcg.)  20  Blyth  Hill  Rd. 

W.  G.  WiNEGARD,  m.a.sc.,  PH.D.  2143  Russctt  Rd.,  R.R.  1,  Port  Credit 
Lecturer 

C.  J.  B.  Fincham,  b.sc.,  ph.d. (London) 


134  Balmoral  Ave. 


d ^ 
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Special  Lecturers 
C.  E.  Elbaum,  m.a.sg.,  ph.d. 
J.  W.  Rutter,  m.a.sg.,  ph.d. 
W.  A.  Tiller,  m.a.sg. 


10  Castle  View  Ave. 
183  Cumberland  St. 
69  Breadalbane  St. 


DEPARTMENT  OF  MINING  ENGINEERING 


Professor  and  Head  of  the  Department 
H.  R.  Rige,  b.sg.(qu.) 

Associate  Professor 
S.  E.  Wolfe,  m.a.sg. 


9 Highbourne  Rd. 
R.R.  1,  Streetsville 


Assistant  Professor 
W.  A.  M.  Hewer,  b.a.sg. 

Special  Lecturer 

Mrs.  Helen  Tugker,  a.b.,  a.r.g.t. 
Instructors 

A.  Griffiths,  b.a.sg. 

W.  Moffat,  b.a.sg. 
vanH.  Smith,  b.a.sg. 


68  Kingsway  Gres. 

1524  Douglas  Dr.,  Port  Credit 

111  Dunn  Ave. 
104  Truman  Rd. 
90  Strathallan  Blvd. 


INSTITUTE  OF  AEROPHYSICS 

Director;  Head  of  the  Department  of  Aeronautical  Engineering 
and  Aerophysics,  School  of  Graduate  Studies;  Professor  of  Aero- 
nautical Engineering. 

G.  N.  Patterson,  b.sc.  (alta.)  , m.a.,  ph.d.,  f.r.ae.s.,  f.g.a.i. 

17  Langmuir  Cres. 

Research  Associate;  Associate  Professor  of  Aeronautical  Engineering 
B.  Etkin,  m.a.sg.,  a. f.g.a.i.  9 Steven  Ave. 

Research  Associate;  Assistant  Professor  of  Aeronautical  Engineering 

I.  I.  Glass,  m.a.sg.,  ph.d.,  a. f.g.a.i.  6 DeQuincy  Blvd. 

Research  Associates;  Lecturers  in  Aeronautical  Engineering 
D.  G.  Allan,  b.a.sg.,  s.m.(m.i.t.)  93  Gwendolen  Cres. 

J.  G.  Hall,  b.a.sg. (u.b.g.),  m.a.sg.,  ph.d.  143  Upper  Canada  Dr. 
G.  K.  Korbacher,  DIPL. ing. (Berlin),  ph.d.(braunschweig) 

41  Dunn  Ave. 

Scientific  Consultants 

W.  CzERWINSXI,  DIP.ENG.  (POLITCH.LWOW) 

R.  F.  Hisgogks,  b.a.sg. 

R.  B.  MgIntyre,  m.a.(gantab.) 

PROFESSORS  OF  OTHER  FACULTIES  GIVING  INSTRUCTION 
TO  STUDENTS  IN  APPLIED  SCIENCE 

Professors 

F.  E.  Beamish,  m.a.  (Chemistry) 


277  Heath  St.  E. 
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M.  F,  Crawford,  b.a.(west.),  m.a.,  ph.d.,  f.r.s.c.  (Physics) 

143  Heath  St.  E. 

Miss  M.  A.  Fritz,  b.a.(mcg.),  m.a.,  ph.d.,  f.r.s.c.  (Geol.  Sciences) 

388  Brunswick  Ave. 

H.  J,  G.  Ireton,  m.a.,  ph.d.  (Physics)  76  Lonsdale  Rd. 

G.  B.  Langford,  b.a.sc.,  ph.d. (corn.) , f.r.s.c.,  p.eng.  (Geol.  Sciences) 

118  Glen  Road 

W.  Line,  o.b.e.,  b.sc.(mt.a),  m.a.(alta.),  ph.d.(lond.)  (Psychology) 

34  Burnaby  Blvd. 

D.  C.  MacGregor,  b.a.  (Pol.  Econ.)  32  St.  Andrews  Gdns. 

R.  L McIntosh,  m.b.e.,  b.a.,  m. sc. (dal.),  ph.d.(mcg.),  f.r.s.c. 

(Chemistry)  134  Roxborough  Dr. 

I.  R.  Pounder,  m.a.,  ph.d. (chic.)  (Mathematics)  19  Glen  Gordon  Rd. 
G.  DE  B.  Robinson,  m.b.e.,  b.a.,  ph.d.(cantab.), f.r.s.c.  (Mathematics) 

20  Whitehall  Rd. 


W.  H.  Watson,  m.a.(edin.),  ph.d. (edin.) , 
(Physics) 

W.  J.  Webber,  b.a.(cantab.)  (Mathematics) 
H.  L.  Welsh,  m.a,.  ph.d.  (Physics) 

F.  E.  W.  Wetmore,  b.sc.(n.b.),  m.a.,  ph.d. 


(CANTAB.),  f.r.s.c. 

29  Castle  Frank  Rd. 
18  Kappele  Ave. 
112  Glencairn  Ave. 
191  Bayview  Ave. 


J.  T.  Wilson, 


O.B.E. , B.A.,  M.A.  (CANTAB.)  . 

(Geophysics) 


PH.D.(PRINC.),  F.R.S.C. 

29  Roxborough  St.  E. 


Associate  Professors 

D.  A.  S.  Fraser,  m.a.,  a.m.,  ph.d.(princ. ) (Mathematics) 

4 Donwoods  Gr. 

J.  A.  Jacobs,  m.a.,  ph.d. (lond.) , f.r.a.s.  (Physics) 

23  Hemford  Cres.,  Don  Mills 
Mrs.  C.  C.  Krieger-Dunaj,  m.a.,  ph.d.  (Mathematics) 

448  Spadina  Rd. 

Marcus  Long,  m.a.,  ph.d.  (Philosophy)  209  Lawrence  Ave.  E. 

R.  W.  McKay,  m.a.,  ph.d.  (Physics)  2 Havergal  Gdns. 

W.  W.  Moorhouse,  m.a.,  ph.d. (col.)  (Geol.  Sciences) 

138  Islington  Ave.  N.,  Islington 

A.  Robinson,  m. sc. ( Jerusalem) , ph.d.(lond.)  (Mathematics) 

373  Winnett  Ave. 

D.  A.  F.  Robinson,  m.a.,  ph.d. (chic.)  (Mathematics) 

302  Heath  St.  East 

Assistant  Professors 

Miss  E.  J.  Allin,  m.a.,  ph.d.  (Physics)  36  Willowbank  Blvd. 

F.  W.  Beales,  m.a. (cantab.),  ph.d.  (Geol.  Sciences)  97  Avenue  Rd. 

F.  N.  Be.a.rd,  b.com.,  c.a.  (Pol.  Econ.)  1 The  Wynd 

A.  J.  Coleman,  b.a.,  m.a.(princ.) , ph.d.  (Mathematics) 

65  Crescent  Rd. 

W.  J.  Crosby,  m.a.,  ph.d.  (Mathematics)  268  The  Queensway 

Miss  K.  M.  Crossley,  b.a.  (Physics)  76  Duplex  Ave. 

G.  F.  D.  Duff,  m.a.,  ph.d. (princ.)  (Mathematics)  36  McNaim  Ave. 
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J.  N.  P.  Hume,  m.a.,  ph.d.  (Physics)  51  Overton  Gres.,  Don  Mills 

D.  G.  Ivey,  m.a.(b.c,),  ph.d.(notre  dame)  (Physics) 

16  De  Quincy  Blvd. 

E.  W.  Nuffield,  b.a.,  ph.d.  (Geol.  Sciences) 

Thomcrest  Village,  Islington 
R.  Richmond,  m.a.,  ph.d.  (Physics)  41  Roslin  Ave. 

H.  Rund,  b.sc.,  ph.d. (Capetown),  dr.habil. (freiburg)  (Mathematics) 

25  Admiral  Rd. 

G.  D.  Scott,  m.a.,  ph.d.  (Physics)  74  Yorkminster  Rd.,  Willowdale 

F.  G.  Smith,  m. sc. (man.),  ph.d.  (Geol.  Sciences) 

32  Pheasant  Lane,  Thomcrest  Village 
R.  G.  Stanton,  b.a. (west.),  m.a.,  ph.d.  (Mathematics) 

24  Harbord  St. 

W.  T.  Tutte,  m.sc.,  m.a.,  ph.d. ( CANTAB.)  (Mathematics) 

lA  Classic  Ave. 


SECTION  IV.  HISTORICAL  SKETCH 


The  Legislative  Assembly  of  the  Province  of  Ontario  during  the  Ses- 
sion of  1877  gave  its  sanction  to  the  establishment  of  a School  of 
Practical  Science  on  the  basis  proposed  in  the  memorandum  of  the 
Minister  of  Education  confirmed  by  the  Lieutenant-Governor  in  Council 
on  the  3rd  day  of  February,  1887. 

By  the  scheme  thus  aproved  the  Government  effected  an  arrangement 
with  the  Council  of  University  College  whereby  the  instruction  given  by 
its  professors  and  lecturers  in  all  departments  of  science  embraced  in  the 
work  of  the  School  was  made  available  to  students  of  the  School.  This 
arrangement  was  brought  to  an  end  in  1889  by  the  transfer  of  the  de- 
partments of  science,  above  referred  to,  from  University  College  to  the 
University  of  Toronto  under  the  operation  of  the  University  Federation 
Act.  In  order  that  the  students  of  the  School  might  continue  to  enjoy 
the  advantage  of  the  instruction  of  the  above  departments,  the  Senate 
of  the  University  of  Toronto  passed  a statute  in  October,  1889,  affiliating 
the  School  with  the  University.  The  statute  was  confirmed  by  the 
Lieutenant-Governor  on  the  30th  day  of  October,  1889. 

By  an  Order-in-Council,  approved  by  the  Lieutenant-Governor  on  the 
6th  day  of  November,  1889,  a Principal  was  appointed,  and  the  manage- 
ment of  the  School  was  entrusted  to  a council  composed  of  the  Principal 
as  chairman,  and  the  Professors,  Lecturers,  and  Demonstrators  appointed 
in  the  Teaching  Faculty  of  the  School. 

On  December  14th,  1900,  the  Senate,  by  statute  subsequently  ap- 
proved by  the  Lieutenant-Governor  in  Council,  established  a Faculty  of 
Applied  Science  and  Engineering  but  without  assuming  any  liability  for 
its  support  or  maintenance.  Under  this  statute  the  teaching  staff  and 
examiners  of  the  School  of  Practical  Science  became  the  teaching  staff 
and  examiners  of  the  Faculty,  although  the  University  retained  the  right 
to  appoint  the  examiners  for  the  Bachelor  of  Applied  Science  and  pro- 
fessional degrees.  By  the  University  Act  of  1906  the  School  of  Practical 
Science  became  the  Faculty  of  Applied  Science  and  Engineering  of  the 
University  of  Toronto. 

On  April  8th,  1892,  the  Senate  of  the  University  established  the  De- 
gree of  B.A.Sc.,  which  was  open  to  those  who  held  the  Diploma  of  the 
School  and  were  prepared  to  devote  a fourth  year  to  advanced  work.  In 
the  Session  of  1909—1910  a new  course  extending  over  four  years  and 
leading  to  the  Degree  of  B.A.Sc.,  came  into  operation,  taking  the  place 
of  the  long  established  diploma  course  of  three  years,  which  came  to  an 
end  in  the  Session  1910-1911.  In  the  session  1923-24  the  degree  was 
changed  to  B.  Arch,  for  the  students  graduating  in  Architecture.  On 
July  1,  1948,  the  School  of  Architecture  was  separated  from  the  Faculty 
and  became  an  independent  School  with  its  own  Director  and  Council 
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With  the  end  of  the  Second  World  War  during  the  summer  of  1945 
the  University  was  faced  with  the  difficult  problem  of  providing  accom- 
modation for  almost  double  the  number  of  students  that  had  been  regis- 
tered in  the  previous  year.  Through  the  efforts  of  the  Chairman  of  the 
Board  of  Governors  and  the  President,  the  University  leased  from  the 
Crown  part  of  the  large  shell-filling  plant  at  Ajax,  twenty-five  miles 
east  of  Toronto,  to  relieve  the  heavy  demand  for  space  at  Queen’s  Park. 
Because  it  became  evident,  at  an  early  stage,  that  a relatively  large  num- 
ber of  students  would  register  in  the  Faculty  of  Applied  Science  and 
Engineering,  it  was  decided  that  the  work  of  the  First  and  Second  Years 
of  this  Faculty  should  be  given  at  Ajax. 

A special  First  Year  session  with  approximately  1400  students  com- 
menced at  Ajax  on  January  14,  1946.  In  the  regular  1946-47  session 
both  First  and  Second  Year  instruction,  except  Second  Year  in  Archi- 
tecture, was  given  at  Ajax  with  1800  registered  in  the  First  Year  and 
1500  in  the  Second  Year.  In  the  1947-48  session  the  enrolment  at  Ajax 
consisted  of  1200  students  in  the  First  Year  and  1400  in  the  Second 
Year.  In  the  session  1948-49,  600  were  registered  at  Ajax  in  the  First 
Year  and  975  in  the  Second  Year.  All  other  instruction  was  given  in 
Toronto. 

To  provide  for  this  self-contained  University  community  at  Ajax, 
there  were  446  acres  and  111  buildings.  The  University  operated  such 
services  as  central  heating,  road  maintenance,  water  supply,  sewage  dis- 
posal, fire  department,  transportation,  post  office,  laundry,  private  hos- 
pital, cafeteria,  tuck  shop  and  barber  shop.  Former  production-line 
buildings  were  altered  to  accommodate  37  lecture  rooms,  20  draughting 
rooms  and  14  laboratories.  In  the  1946—47  session,  2300  students  were 
in  residence,  in  1947-48  there  were  1800  students  and  in  1948-49  there 
were  900.  Student  life  at  Ajax  compared  favourably  with  that  in  To- 
ronto, excellent  accommodation  being  provided  for  a general  circulating 
library,  a technical  library,  Hart  House  Ajax,  the  Athletic  Association, 
the  Health  Service,  Students’  Administrative  Council,  Advisory  Bureau 
for  Ex-Service  Students,  and  a small  chapel. 

With  the  completion  of  the  Wallberg  Building  and  the  extension  of 
the  Mechanical  Building,  additional  accommodation  became  available 
on  the  Queen’s  Park  Campus,  and  this  fact  coupled. with  the  decrease 
in  numbers  entering  each  year  brought  about  the  closing  of  Ajax  on 
May  31,  1949. 


SECTION  V.  ADMISSION  AND  REGISTRATION 


Inquiries  about  admission  to  this  Faculty  should  be  sent  to  the 
Registrar  of  the  University. 


GENERAL 

1.  Candidates  for  admission  to  the  Faculty  of  Applied  Science  and 
Engineering  must  submit  the  certificates  listed  below  as  evidence  that 
they  are  qualified  to  take  one  of  the  courses  of  instruction  and  proceed 
to  a degree.  Applicants  must  also  submit  a certificate  of  good  character, 
and  must  have  completed  the  seventeenth  year  of  their  age.  The  pro- 
cedure for  aplication  and  registration  is  described  in  paragraph  7 below. 

2.  In  general,  the  holding  of  any  of  the  following  classes  of  certificate 
will  constitute  qualification  for  admission  to  this  Faculty. 

(a)  The  Ontario  Grade  XIII  certificate  as  described  in  paragraph 
3 below. 

(b)  Certificates  of  having  passed  certain  equivalent  examinations 
as  described  in  paragraph  4 below. 

(c)  Certificates  of  undergraduate  work  in  other  universities.  See 
admission  to  advanced  standing,  paragraphs  5 and  6 below. 

The  Senate  will  consider  applications  for  the  recognition  of  certificates 
other  than  those  mentioned  as  occasion  may  require.  Such  certificates 
must  be  accompanied  by  an  official  statement  of  the  marks  in  the  various 
subjects  upon  which  the  certificate  was  granted. 

Students  from  foreign  countries  must,  in  addition  to  providing  the 
necessary  equivalent  certificates,  give  evidence  of  their  ability  to  under- 
stand lecture  and  laboratory  courses  where  the  English  language  is  used 
exclusively,  and  must  demonstrate  their  ability  to  use  this  language  in 
both  the  spoken  and  written  form,  with  reasonable  facility.  Such  stu- 
dents are  strongly  advised  to  spend  a year  in  Grade  XIII  of  an  Ontario 
Secondary  School  before  seeking  admission  to  this  Faculty. 

3.  Requirements  for  applicants  presenting  Ontario  certificates. 
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Grade  XIII 

Standing  is  required  on  nine  examinations  as  follows: 


English: 

Literature 

Composition 

Mathematics: 

Algebra 

Geometry 

Trigonometry 

Science: 

Chemistry 

Physics 

One  of: 

French  ] 

German  | 

Greek  I 

Authors 

\ 

Italian  f 

and 

Latin  ] 

Spanish  j 

Composition 

To  be  admitted  applicants  must  have  an  average  of  at  least  64%  on 
the  nine  papers  required  as  shown  above,  in  addition  to  a pass  mark  in 
each. 

Applicants  for  admission  to  the  course  in  Engineering  Physics,  in 
addition  to  meeting  the  general  requirements,  must  have  an  average  of 
at  least  75%  in  the  four  papers:  Algebra,  Geometry,  Trigonometry  and 
Physics.  Those  intending  to  pursue  work  in  Aeronautical  Engineering 
will  register  in  Engineering  Physics,  in  which  course  an  option  will  be 
offered  in  the  Third  and  Fourth  Years,  commencing  with  the  Session 
1957-58. 


EQUIVALENT  CERTIFICATES 

4.  Certificates  of  the  following  examinations  recognized  as  equivalent 
in  value  to  the  Ontario  Grade  XIII  certificate,  generally  known  as 
Senior  Matriculation,  may  be  accepted  in  so  far  as  they  meet  the  admis- 
sion requirements  of  the  University  of  Toronto  in  subjects  and  per- 
centages and  conform  to  the  admission  requirements  of  the  universities 
of  the  respective  provinces.  A candidate  applying  for  admission  on  such 
certificates  must  submit  an  official  statement  of  the  marks  upon  which 
these  certificates  were  awarded. 

Quebec 

Quebec  High  School  Leaving  and  Senior  High  School  Leaving 
certificates;  the  Junior  and  Senior  Matriculation  certificates  of 
McGill  University. 

Manitoba,  Saskatchewan,  Alberta 

Junior  (Grade  XI)  and  Senior  (Grade  XH)  Matriculation 
certificate. 
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British  Columbia 

The  University  Entrance  or  Junior  Matriculation  certificate  and 
the  Senior  Matriculation  certificate. 

New  Brunswick,  Newfoundland,  Nova  Scotia,  Prince  Edward 
Island 

Junior  and  Senior  Matriculation  Certificates  of  the  Common 
Examining  Board  or  of  their  respective  Departments  of  Educa- 
tion. Second  and  Third  Year  Certificates  of  Prince  of  Wales 
College  are  also  accepted  from  Prince  Edward  Island. 

England  and  Wales 

Passes  in  the  General  Certificate  of  Education  in  the  following 
subjects:  English  Language,  English  Literature,  a mathematical 
subject,  Physics,  Chemistry  and  a language  other  than  English. 
Passes  at  Advanced  level  must  be  obtained  in  a mathematical 
subject  and  in  either  Physics  or  Chemistry. 

United  States  of  America 

A United  States  High  School  Graduation  Diploma  will  not 
admit  an  applicant  to  this  Faculty. 

First  Year  College  credits  in  the  required  subjects  from 
accredited  institutions  will  be  accepted  for  admission,  provided 
satisfactory  standing  is  obtained  and  the  approximate  number  of 
semester  hours  of  credit  obtained  as  indicated: 

English  (including  an  intensive  course 


in  Literature)  6 

Algebra  3 

Analytical  Geometry  3 

Plane  Trigonometry  3 

Physics  3 

Chemistry  3 

A language  other  than  English  6 


ADMISSION  TO  ADVANCED  STANDING 

5.  An  undergraduate  of  another  university  may  be  admitted  to 
advanced  standing  on  such  conditions  as  the  Senate,  on  the  recom- 
mendation of  the  Council  of  the  Faculty,  may  prescribe. 

6.  An  applicant  for  admission  to  advanced  standing  must  submit 

with  his  application  for  admission : ( 1 ) an  official  transcript  of  his 

record  in  the  University  from  which  he  wishes  to  transfer,  showing  in 
detail  the  courses  which  he  has  completed,  with  his  standing  in  each; 
(2)  certificate  of  honourable  dismissal;  (3)  calendar  of  the  university 
giving  a full  description  of  these  courses. 
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PROCEDURE  FOR  APPLICATION  AND  REGISTRATION 

7.  Candidates  for  admission  should  apply  to  the  Registrar  of  the 
University  for  forms  of  applications  for  admission;  they  are  required  to 
fill  in  these  forms  in  duplicate  and  return  them  to  the  Registrar  not 
later  than  September  1st,  together  with  the  following:  (a)  the  Ontario 
Grade  XIII  certificate;  (b)  any  other  evidence  of  ability  to  take  the 
work  proposed;  (c)  certificate  of  good  character.  Failure  to  make  early 
application  will  result  in  delay  and  inconvenience  for  the  candidate. 

8.  Every  person  admitted  to  the  University  as  an  undergraduate  must, 
at  the  time  of  his  or  her  first  medical  examination  by  the  University 
Health  Service,  present  satisfactory  evidence  of  successful  vaccination, 
or  must  be  vaccinated  by  the  examining  physician. 

9.  Every  student  must  register  in  person  with  the  Secretary  of  the 
Faculty  as  prescribed  on  page  5 of  the  Calendar. 

10.  A student  who  fails  to  register  as  prescribed  in  clause  9,  must 
petition  the  Council  for  permission  to  register  late.  The  Council,  how- 
ever, reserves  the  right  to  refuse  the  permission,  or  to  impose  a penalty, 
such  penalty  to  be  reckoned  at  one  dollar  per  day,  or  part  thereof,  that 
elapses  between  the  close  of  registration  as  prescribed  and  the  filing  of 
the  petition. 

11.  A petition  for  permission  to  register  late  must  be  accompanied  by 
a deposit  equal  to  the  estimated  amount  of  the  penalty.  Should  the 
Council  decide  that  no  penalty  is  to  be  imposed,  the  deposit  will  be 
refunded. 


CHILDREN  OF  WAR  DEAD  (EDUCATION  ASSISTANCE)  ACT 

Children  of  War  Dead  (Education  Assistance)  Act  provides  fees  and 
monthly  allowances  for  children  of  veterans  whose  death  was  attributable 
to  military  service.  Enquiries  should  be  directed  to  the  nearest  District 
Office  of  the  Department  of  Veterans  Affairs. 


SECTION  VI.  FEES,  DEPOSITS  AND  EXPENSES 

FEES 

1.  A student  who  desires  to  enrol  in  the  Faculty  of  Applied  Science 
and  Engineering  is  required  to  pay  at  least  the  First  Term  Instalment  of 
fees  on  or  before  the  opening  date  of  the  session,  and  before  he  can 
receive  his  registration  card  from  the  Secretary  of  the  Faculty.  The 
amount  of  the  First  Term  Instalment  of  fees  or  of  the  Total  Fee  for  the 
session  may  be  ascertained  from  the  schedule  of  fees  below. 

2.  The  Second  Term  Instalment  of  fees,  if  not  already  paid,  is  pay- 
able on  or  before  January  15th.  After  this  date  an  additional  fee  of  $1.00 
a month  will  be  imposed  until  the  whole  amount  is  paid.  All  fees  for  the 
session  must  have  been  paid  in  full  before  the  student  can  be  admitted 
to  the  annual  examinations. 

3.  In  order  to  avoid  delay  in  registration  at  the  opening  of  the  session 
it  is  recommended  that  at  least  the  First  Term  Instalment  of  fees  be 
forwarded  by  mail  as  early  as  possible  in  September,  together  with  a 
form,  in  duplicate,  to  be  provided  by  the  Secretary  of  the  Faculty  and 
filled  out  by  the  student,  giving  his  full  name,  course,  year,  etc. 

4.  University  fees  are  payable  at  the  Office  of  the  Chief  Accountant, 
Simcoe  Hall,  which  will  be  open  for  the  receipt  of  fees  from  9 a.m.  to  5 
p.m.  daily  from  September  6th  to  21st  (Saturdays,  September  10th  and 
17th,  9 a.m.  to  12  noon),  and  from  9 a.m.  to  1 p.m.  daily  except  Satur- 
day during  the  remainder  of  the  session.  Cheques  in  payment  of  these 
fees  should  be  made  payable  to  the  University  of  Toronto  at  par  in 
Toronto. 

5.  Each  undergraduate  enrolled  in  the  Faculty  of  Applied  Science 
and  Engineering  must  pay  annual  fees  to  the  Chief  Accountant  according 
to  the  schedule  below;  the  total  fee  in  each  case  is  made  up  of  the 
academic  fee  and  incidental  fees;  all  incidental  fees  are  payable  in  the 
first  term. 

Schedule  of  Fees 
Men 


Academic 

Year 

^Academic 

Fee 

tlnci- 

dental 

Fees 

Total  Fee 
(if  paid  in  one 
instalment) 

First 

Term 

Instalment 

Second 

Term 

Instalment 

I-IV 

$450 

$41 

$491 

$266 

$228 

Women 

I-IV 

$450 

$23 

$473 

$248 

$228 

*The  Academic  Fee  includes  the  following  fees:  — 

Tuition;  Library  and  Laboratory  Supply;  one  Annual  Examination;  Laboratory 
Fee;  Physical  Education;  and  Degree. 
tThese  Incidental  Fees  include  the  following  fees:  — 

For  nien — Hart  House;  Students’  Administrative  Council;  Athletic;  Health 
Service;  Engineering  Society;  Faculty  Athletic  Association. 

For  women — Students’  Administrative  Council;  Athletic;  Health  Service; 
Engineering  Society. 
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OTHER  UNIVERSITY  FEES 

6.  Each  student  is  required  to  pay  to  the  Chief  Accountant  at  the 
opening  of  the  session,  or  as  otherwise  specified,  such  of  the  following 
fees  as  may  be  required  of  him. 

EQUIVALENT  CERTIFICATE  FEE 

7.  Each  student  who  has  been  admitted  to  the  First  Year  upon  a cer- 
tificate or  certificates  granted  outside  the  Province  of  Ontario  and  cover- 
ing all  or  any  part  of  the  admission  requirements,  must  pay  a fee  of  $5.00. 

ADVANCED  STANDING  FEE 

8.  Each  student  who  has  been  admitted  to  advanced  standing  from 
another  university  or  college,  must  pay  a fee  of  $10.00. 

SUPPLEMENTAL  PHYSICAL  EDUCATION  FEE 

9.  Each  student  who  has  neglected  to  complete  satisfactorily  the 
course  in  Physical  Education  of  the  First  or  Second  Year,  and  who  must 
take  this  work  during  the  Second  or  Third  Years  respectively  of  his  or 
her  attendance,  must  pay  a fee  of  $10.00. 

SUPPLEMENTAL  EXAMINATION  FEES 

10.  Each  candidate  for  a supplemental  examination  is  required  to 
pay  a fee  to  the  Chief  Accountant  not  later  than  August  15th.  The  fee 
is  $10.00  for  either  one  or  more  supplemental  examinations,  including 
laboratory  supplementals.  For  each  supplemental  examination  in  a 
laboratory  subject  requiring  special  supervision,  there  is  an  additional 
fee  of  $10.00.  The  additional  laboratory  supplemental  fee  should  not  be 
paid  until  the  candidate  is  notified  by  the  Secretary. 

SUMMARY  OF  STUDENTS’  EXPENSES 

11.  The  following  approximate  statement  of  expenses  will  give  the 
student  a general  idea  of  the  cost  of  obtaining  an  education  in  the 
Faculty  of  Applied  Science  and  Engineering  in  the  University  of 
Toronto,  exclusive  of  personal  expenses:  — 


1.  Fees,  see  schedule,  page  23 

2.  Board  and  Lodging,  per  week $20.00  up 

3.  Books  and  instruments,  per  year about  $100 


SECTION  VII.  COURSES  AND  DEGREES 


1.  At  the  time  of  registration  in  the  Faculty,  the  applicant  is  required 
to  indicate  the  graduating  course  in  which  he  intends  to  proceed  to  a 
degree.  There  are  nine  courses  in  Enginering,  from  which  the  selection 
may  be  made,  viz., 

Civil  Engineering  (Course  1), 

Mining  Engineering  (Course  2), 

Mechanical  Engineering  (Course  3), 

Engineering  and  Business  (Course  4), 

Engineering  Physics  (Course  5), 

Chemical  Engineering  and  Applied  Chemistry  (Course  6), 
Electrical  Engineering  (Course  7), 

Metallurgical  Engineering  (Course  8), 

Applied  Geology  (Course  9), 

Aeronautical  Engineering  (see  Course  5). 

2.  The  Degree  of  Bachelor  of  Applied  Science  will  be  awarded  to 
students  who  complete  one  of  the  above  courses. 

3.  The  courses  extend  over  four  academic  years.  A student  must  pass 
in  the  work  of  each  academic  year  before  proceeding  to  the  work  of  the 
next.  See  Sec.  IX. 

4.  If,  for  any  reason,  an  undergraduate  wishes  to  change  his  course, 
he  must  petition  the  Faculty  Council  and  obtain  its  approval.  Such 
petition  should  be  submitted  by  September  15. 

5.  Students  must  conform  to  all  lecture  room  and  laboratory  regu- 
lations. Reports,  briefs,  theses,  and  drawings  become  the  property  of 
the  Council  to  dispose  of  as  it  may  see  fit.  Drawings,  briefs,  and  field 
notes  will  not  be  accepted  unless  they  have  been  made  at  the  time  and 
place  provided  in  the  time-table. 

6.  The  curricula  of  the  courses  of  instruction  are  given  in  Sec.  VIII. 

7.  Examinations  are  conducted  as  explained  in  Sec.  IX. 

8.  Students  in  Civil  Engineering,  Mining  Engineering,  Mechanical 
Engineering,  Engineering  and  Business,  Chemical  Engineering,  Elec- 
trical Engineering,  Metallurgical  Engineering  and  Applied  Geology  are 
required  to  have  practical  experience  in  offices,  shops,  or  field,  before 
their  degree  is  granted.  Students  are  asked  to  submit  certificates  of  this 
experience  as  soon  as  possible  after  the  completion  of  each  period  of 
work.  (See  Sec.  VIII.) 

GRADUATE  STUDY  AND  RESEARCH 

Facilities  are  available  in  the  Departments  of  the  Faculty,  for  grad- 
uates with  good  records  of  this  University  or  of  another  University  of 
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comparable  standing,  for  post-graduate  study  and  research  leading  to 
the  degrees  of  Master  of  Applied  Science  (M.A.Sc.)  and  Doctor  of 
Philosophy  (Ph.D.).  For  further  information  see  the  Calendar  of  the 
School  of  Graduate  Studies.  In  some  cases  financial  support  for  equip- 
ment and  salaries  of  research  assistants  may  be  obtained  through  the 
School  of  Engineering  Research,  an  organization  within  the  Faculty 
established  by  the  late  Dean  Ellis  in  1917. 

Bursaries  and  Scholarships  for  graduate  students  are  available  in 
limited  number  as  shown  on  page  125.  Many  part-time  demonstrator- 
ships are  open  which  permit  post-graduate  work  towards  a degree. 

ASSOCIATIONS  OF  PROFESSIONAL  ENGINEERS 

Graduation  from  the  Faculty  of  Applied  Science  and  Engineering 
leads  to  registration  as  a Professional  Engineer  in  the  various  Asso- 
ciations of  Professional  Engineers  throughout  Canada. 


SECTION  VIII.  CURRICULUM 


The  courses  of  instruction  are  designed  to  give  the  student  a thorough 
grounding  in  the  fundamentals  of  engineering,  and,  in  addition,  sufficient 
familiarity  with  the  practical  application  of  the  principles  to  make  him 
useful  upon  graduation.  The  courses  are  very  similar  in  the  First  Year 
with  the  exception  of  Engineering  Physics.  In  the  succeeding  years 
specialization  develops  to  some  extent  with  provision  in  the  Third  and 
Fourth  years  for  optional  subjects  in  some  of  the  graduating  courses. 

In  the  teaching  of  fundamentals,  instruction  is  not  confined  wholly  to 
Applied  Science.  As  the  future  engineer  is  vitally  concerned  with  the 
development  of  the  country,  it  is  essential  that  he  be  instructed  in  the 
rudiments  of  economics,  administration,  and  business,  which,  with  his 
scientific  training,  will  enable  him  to  increase  his  usefulness  to  the  full. 

Recognizing  the  growing  emphasis  of  outstanding  engineers  and  of  the 
great  professional  organizations  on  the  importance  of  breadth  in  engi- 
neering education,  this  Faculty  liberalized  its  curricula,  effective  with 
the  session  1944-45.  The  subjects  that  are  considered  to  belong  to  the 
liberal  system,  involving  about  6 per  cent  of  the  total  time  of  four 
undergraduate  years,  are  the  following;  English,  Economics,  Modern 
World  History,  Political  Science,  Philosophy  of  Science,  and  The  Pro- 
fession of  Engineering. 

Care  has  been  taken  to  co-ordinate  the  liberal  studies  of  the  cur- 
riculum in  such  a manner  as  to  form  an  integrated  whole.  Each  derives 
support  from  those  that  have  gone  before  and  is  the  better  understood 
by  reason  of  them. 

While  a knowledge  of  these  subjects  does  not  form  a part  of  the 
technical  equipment  of  the  engineer,  it  does  add  markedly  to  his  ability 
to  function  as  a broadly  educated  and  effective  citizen  and  thereby 
advances  the  prestige  of  his  profession  and  himself  in  the  mind  of  the 
general  public. 

The  student  who  thoughtfully  attends  to  what  is  offered  in  this  so- 
called  humanistic-social  programme  and  follows  it  by  self-directed  read- 
ing and  reflection  will  without  question  add  notably  to  his  qualifications 
for  ultimate  professional  leadership.  He  will  be  the  better  able  to  dis- 
charge the  double  obligation  laid  upon  him — to  perform  his  technical 
duties  efficiently  and  honourably  and  equally  to  contribute  to  the  poli- 
tical, social,  and  cultural  welfare  of  the  community  and  country  in 
which  he  lives. 

In  some  graduating  courses,  laboratory  work  in  the  Fourth  Year  con- 
sists of  the  investigation  of  some  specific  problem.  In  all  instances,  the 
student’s  knowledge  of  the  original  literature  and  primary  sources  of 
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information  is  extended,  and  he  is  given  a very  desirable  and  useful 
training  in  methods  of  research.  In  this  way  the  undergraduate  course  is 
linked  with  the  graduate  courses  and  with  the  work  of  the  School  of 
Engineering  Research  (page  26). 

As  part  of  the  laboratory  instruction,  excursions  to  places  of  technical 
interest,  both  in  Toronto  and  elsewhere,  are  arranged  by  the  staff.  These 
excursions  are  treated  as  laboratory  periods  with  the  same  requirements 
as  to  attendance  and  reports. 

On  the  following  pages  of  this  section,  the  curriculum  for  each  course 
is  set  forth  in  detail.  The  time  devoted  to  lectures  and  practical  work  is 
indicated  as  accurately  as  possible,  but  is  subject  to  modification  as 
occasion  may  require.  The  programme  and  regulations  regarding  the 
courses  of  study  and  examination,  contained  in  this  Calendar,  hold  good 
for  this  academic  year  only,  and  the  Faculty  of  Applied  Science  and  Engi- 
neering does  not  bind  itself  to  adhere  for  the  whole  period  of  a student’s 
course  to  the  conditions  here  laid  down. 

Communications  relating  to  curricula,  instruction,  and  examinations 
in  the  Faculty  of  Applied  Science  and  Engineering  should  be  sent  to 
the  Secretary  of  the  Faculty. 

For  information  regarding  the  courses  of  study  leading  to  the  post- 
graduate degrees.  Master  of  Applied  Science,  and  Doctor  of  Philosophy, 
see  the  calendar  of  the  School  of  Graduate  Studies,  which  gives  full 
particulars. 


FIRST  YEAR  CURRICULUM 

The  courses  in  Mechanical  Engineering,  Engineering  and  Business, 
Chemical  Engineering,  Electrical  Engineering  and  Metallurgical  Engi- 
neering, designated  as  Division  A have  a common  First  Year  and  the 
courses  in  Civil  Engineering,  Mining  Engineering  and  Applied  Geology 
have  a common  First  Year  differing  from  that  of  Division  A only  in 
that  Surveying  is  included.  The  First  Year  curriculum  in  Engineering 
Physics  is  designated  as  Division  C. 

A student,  on  petition  to  the  Council,  may  be  permitted  to  change 
his  course  at  the  end  of  the  First  Year. 


FIRST  YEAR  CURRICULUM 

Division  A Division  B 

Mechanical  Engineering  Civil  Engineering 

Engineering  and  Business  and  Mining  Engineering 
Chemical  Engineering  Applied  Geology 

Electrical  Engineering 
Metallurgical  Engineering 
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First  Year  Subjects 
Divisions  A & B 

Subject 

No. 

Hours  p( 

First  Term 

er  week 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

221,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

275 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Analytical  Geometry 

492,  275 

1 

) 

1 

1 

Calculus 

490,  275 

2 

^ 3 

2 

^ 3 

Descriptive  Geometry 

269 

1 

J 

1 

J 

Physics: 

Electricity 

330 

2 

1 

2 

] 

Mechanics 

20 

2 

2 

Structure  and  Properties 

\ ^ 

1 

1 

1 

of  Matter 

676,  677 

2 

j 

2 

J 

Physical  Education 

640 

- 

2 

- 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying  (Division  B only) . . . 

710,  712 

1 

3 

1 

Division  C 
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First  Year  Subjects 
Division  C 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

221,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

276 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Algebra  and  Geometry 

502,  276 

2 

- 

2 

- 

Calculus 

503,  276 

2 

- 

2 

- 

Descriptive  Geometry 

269 

1 

- 

1 

- 

Physics: 

Electricity 

330 

2 

- 

2 

- 

Statics 

21 

2 

- 

- 

- 

Properties  of  Matter; 

Mechanics  and  Heat 

650,  651 

3 

4 

3 

4 

Physical  Education 

640 

— 

2 

— 

2 
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CIVIL  ENGINEERING 
(Course  1) 

The  normal  course  in  Civil  Engineering  has  been  so  designed  as  to  be 
broad  and  comprehensive,  with  a view  to  meeting  not  only  the  needs  of 
those  who  have  definitely  decided  to  enter  this  branch  of  the  profession, 
but  also  of  those  who  desire  a technical  training  of  such  a basic  character 
as  to  enable  them  to  enter  various  other  fields  of  technical  employment. 
Concurrent  with  the  instruction  in  engineering  subjects,  sufficient  atten- 
tion is  given  to  economic,  legal,  and  administrative  matters  to  make  the 
graduate  in  this  course  fitted  to  enter  not  only  upon  such  work  as 
Municipal  Engineering,  Sanitary  Engineering,  Highway  Engineering, 
Railway  Engineering,  Geodetic  Surveying,  Structural  Engineering,  and 
Hydraulic  Engineering,  but  also  upon  administrative  and  executive  work 
in  both  engineering  and  industrial  undertakings. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  ben  assigned  to  the  subjects  referring  to  a 
more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491 

2 

- 

2 

- 

Descriptive  Geometry 

272 

1 

- 

1 

- 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

1 

3 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

284 

_ 

9 

_ 

6 

Least  Squares 

494 

- 

- 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Practical  Astronomv 

200 

1 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

714,  716 

1 

5 

1 
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Third  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Elasticity 

33 

1 

- 

1 

- 

Cements  and  Concrete 

35,  44 

1 

3 

1 

- 

Structural  Engineering 

Engineering  Problems 

28 

2 

— 

2 

— 

and  Drawing 

297 

- 

9 

- 

9 

Business 

310 

- 

- 

1 

- 

Construction  Surveying 

718 

- 

- 

2 

- 

Control  Surveys  and  Mapping  . 

201 

- 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Engineering  Geology 

382,  383 

2 

1 

2 

2 

Heat  Engines,  Theory 

427,  428 

1 

- 

1 

2 

Hydraulics 

440,  441 

2 

- 

2 

3 

Machinery 

463,  464 

2 

3 

- 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Photogrammetry 

75 

1 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Survey  Camp 

720 

Students  in  Civil  Engineering  are  required  to  state  not  later  than 
June  30th  following  the  completion  of  their  Third  Year  the  options  they 
desire  to  pursue  in  the  Fourth  Year.  Permission  to  enter  upon  an  option 
must  be  sought  from  the  Council.  This  may  be  withheld  if  the  number  of 
students  offering,  or  conditions  existing  at  the  time,  render  it  impracticable 
to  give  this  work. 
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Fourth  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab.  . 

Lect. 

Lab. 

Engineering  Law 

314 

1 

- 

_ 

_ 

Hydraulics 

445,  446 

2 

3 

2 

3 

Industrial  Management 

318 

1 

- 

1 

- 

Municipal  Administration 

and  Contracts 

216 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Sanitary  Engineering 

214,  215 

1 

3 

1 

3 

Thesis  and  Public  Speaking. . . . 

730 

1 

- 

1 

- 

Town  Planning  A 

220 

1 

- 

- 

- 

Transportation  Engineering. . . . 

217 

1 

- 

1 

- 

And  either  of  the  following 
groups  of  subjects: 

Group  A 

Mechanics  of  Materials 

38 

- 

3 

- 

3 

Reinforced  Concrete 

41,  37 

2 

I2 

1 

n 

Soil  Mechanics 

and  Foundations 

40,  50 

2 

- 

1 

3 

Structural  Design 

43,  299 

1 

3 

1 

3 

Theory  of  Structures 

36,  37 

2 

u 

2 

n 

Group  B 

Adjustment  of  Observations.  . . 

523 

- 

- 

- 

3 

Astronomy 

202,  203 

1 

3 

- 

- 

Geodesy 

204,  205 

- 

- 

2 

3 

Photogrammetry 

77,  78 

2 

3 

1 

3 

Structural  Engineering 

46,  300 

2 

- 

2 

3 

Survey  Camp 

721 

- 

- 

- 

- 

Town  and  Regional  Planning  . . 

218,  219 

2 

3 
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MINING  ENGINEERING 
(Course  2) 

The  course  in  Mining  Engineering  provides  a broad  training  in  the 
fundamentals  of  engineering. 

The  graduate  is  therefore  well  prepared  to  enter  any  of  the  many 
phases  of  the  mineral  industry  such  as  the  exploration  and  development 
of  new  mineral  areas,  the  mining  of  mineral  deposits  by  both  surface  and 
underground  methods,  and  the  milling  and  -metallurgical  treatment  of 
the  ores  and  products.  The  field  of  the  engineer  in  the  mining  of  precious 
metals,  copper,  lead,  zinc  and  nickel  in  Canada  is  now  augmented  by 
the  production  of  iron,  titanium  and  uranium.  Engineering  is  also  in- 
creasingly important  in  the  mining  and  treatment  of  industrial  minerals 
such  as  asbestos,  limestone  and  gypsum.  Moreover,  the  expanding  world 
market  for  mineral  products  is  necessitating  the  utilization  of  ore  deposits 
which  require  the  application  of  the  most  advanced  technological  methods. 

The  course  in  Mining  combines  in  well  balanced  proportions,  studies 
in  the  fields  of  mathematics,  geology,  chemistry,  structures,  mechanics, 
electricity,  metallurgy,  and  economics  and  business,  together  with  courses 
having  particular  reference  to  mining.  In  view  of  the  large  proportion  of 
mining  graduates  employed  in  production  and  supervision,  the  adminis- 
trative viewpoint  is  emphasized  throughout  the  course. 

With  such  diversified  training,  the  Mining  Engineer  is  capable  of 
successful  participation  in  all  branches  of  industry  and  commerce. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

1 

3 

Engineering  Problems 

and  Drawing 

285 

_ 

6 

_ 

6 

Heat  Engines,  Elementary 

420 

1 

- 

- 

- 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 
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Second  Year  Subjects 
Course  2 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Mining 

166 

1 

- 

- 

- 

Oral  Expression 

193 

- 

- 

- 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Theory  of  Measurements 

190 

1 

Third  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Cements  and  Concrete 

35 

1 

- 

1 

- 

Elementary  Structural 

Engineering 

129 

1 

1 

Engineering  Problems 

and  Drawing 

298 

3 

Heat  Engines,  Theory 

427,  428 

1 

u 

1 

Hydraulics 

440,  441 

2 

n 

- 

- 

Metallurgy 

539 

1 

- 

- 

- 

Mineral  Dressing 

180,  182 

2 

- 

2 

6 

Mining 

168 

2 

- 

- 

- 

Mining  Laboratory 

169 

- 

3 

- 

2 

A'lodern  World  Llistory 

324 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Geologv 

397,  398 

1 

3 

1 

3 

Summer  Essays 

192 

- 

2 

- 

- 

Survey  Camp 

720,  409 

- 

- 

- 

- 

Wet  Analysis 

162 

3 

— 

3 
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Fourth  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Glacial  Geology 

and  Ground  Water 

384,  412 

1 

1 

Hydraulics 

451 

- 

- 

1 

- 

Machine  Design 

469,  470 

1 

- 

1 

3 

Metallurgy 

555,  556 

1 

- 

1 

3 

Mine  Operation 

and  Management 

170,  172 

2 

2 

2 

6 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mine  Ventilation 

175,  176 

2 

3 

- 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Ore  Dressing 

183,  184 

1 

6 

1 

- 

Physical  Metallurgy 

538 

1 

- 

1 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

5i 

~ 

6 
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MECHANICAL  ENGINEERING 
(Course  3) 

The  mechanical  engineer  is  concerned  with  the  production  and  the 
use  of  power,  and  it  is  part  of  his  work  to  design  and  manufacture  suit- 
able machinery  for  this  purpose,  and  to  install  and  operate  it.  The  in- 
ternal combustion  engine  and  the  steam  turbine  are  the  products  of  his 
effort,  and  he  applies  these  prime  movers  to  automobiles,  aeroplanes, 
locomotives,  and  other  purposes.  His  work  also  includes  the  design  of 
water  turbines  and  their  use  in  hydro-electric  systems. 

Other  branches  of  his  work  are  the  making  of  designs  for  air  com- 
pressors, machine  tools,  pumps,  refrigerating  machines  and  their  appli- 
cation to  storage  warehouses  and  ice-making,  heating  and  ventilating 
equipment,  materiais-handling  and  conveying  plants,  and  generally  all 
mechanical  work.  General  industrial  and  administrative  problems  are 
considered. 

The  course  of  study  has  been  devised  to  equip  men  for  work  in  the 
general  field  of  mechanical  and  industrial  engineering. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  ic  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 

FIRST  YEAR  CURRICULUM— DIVISION  A,  page  29 


Second  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits.  . . 

367,  368 

_ 

_ 

2 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

Engineering  Problems 

226 

2 

— 

- 

- 

and  Drawing 

286 

- 

6 

- 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461,  480 

2 

3 

2 

3 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

_ 

Practical  Experience 

690 

- 

- 

- 

- 

Theory  of  Machines 

465,  466 

3 

- 

3 

- 

Treatment  of  Technical  Data.  . 

449 

— 

3 

- 
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Third  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business 

310 

_ 

_ 

1 

_ 

Differential  Equations 

507 

1 

- 

1 

- 

Electronics 

345,  346 

2 

- 

- 

Electrical  Machines 

Elementary  Structural 

377,  378 

2 

H 

2 

3 

Engineering 

29,  298 

1 

3 

1 

3 

Heat  Engineering 

422 

2 

- 

2 

- 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

3 

Hydraulics 

440,  441 

2 

- 

2 

3 

Machine  Design 

467,  468 

2 

6 

2 

6 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Metallurgy 

537 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

— 

Fourth  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Engineering  Law 

314 

1 

_ 

_ 

_ 

Heat  Engine  Laboratory 

426 

- 

5 

- 

5 

Heat  Power  Engineering 

424 

2 

- 

2 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

u 

Hydraulics 

442,  443,  444 

2 

5 

3 

6 

Industrial  Management 

318 

1 

- 

1 

- 

Internal  Combustion 

425 

1 

- 

1 

- 

Machine  Design 

473,  474 

2 

5 

2 

6 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Structural  Engineering 

46,  300 

2 

3 

- 

- 

Thesis 

730 

— 

1 

— 

3 
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ENGINEERING  AND  BUSINESS 
(Course  4) 

A substantial  proportion  of  those  who  are  admitted  to  the  Faculty  of 
Applied  Science  and  Engineering  have  no  particular  interest  in  any  one 
branch  of  technology,  but  desire  a broad  general  training,  preponder- 
antly engineering  in  character,  that  will  fit  them  rather  for  executive 
or  administrative  positions,  than  for  those  of  a purely  technical  or  design 
nature.  Many  engineers  nowadays  occupy  positions  of  responsibility  in 
sales,  production,  purchasing,  and  other  similar  branches  of  industry, 
and  for  those  who  wish  to  enter  such  fields,  the  training  offered  should 
contain  a greater  proportion  of  economic,  business,  and  management 
instruction  than  is  possible  in  the  distinctively  technical  courses. 

The  course  in  Engineering  and  Business  is  designed  to  cover  that  field 
and  to  be  suitable  for  those  who  require  such  training.  It  is  not  expected 
that  graduates  from  this  course  will  immediately  enter  upon  executive 
work;  indeed,  their  early  work  may  be  almost  entirely  of  a technical 
character,  but  it  is  anticipated  that  their  ultimate  tendency  will  be 
toward  positions  in  the  field  of  management  or  business.  Their  progress 
in  that  direction  will  depend  largely  on  their  own  industry  and  abilities. 
Moreover,  all  engineers,  whatever  their  duties  may  be,  must  be  able  to 
handle  men  as  well  as  machines  and  their  duties  tend  to  become  more 
and  more  administrative  in  character  as  they  assume  positions  of  increas- 
ing responsibility. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Calculus  491,  page  106. 
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Second  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits.  . . 

367,  368 

- 

- 

2 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

3 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

Engineering  Problems 

226 

2 

~ 

and  Drawing 

288 

- 

6 

- 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Industrial  Chemistry 

233 

1 

- 

1 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Physical  Metallurgy 

537 

2 

- 

- 

- 

Practical  Experience 

690 

— 

_ 

Third  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First 

Term 

.Second  4'erm 

Lect. 

Lab. 

Lect. 

Lab. 

Accounting 

306 

2 

_ 

2 

_ 

Applied  Economics 

308 

2 

- 

2 

2 

Differential  Equations 

507 

1 

- 

1 

- 

Electronics . 

Elementary  Structural 

345,  346 

2 

— 

- 

Engineering 

29,  298 

1 

6 

1 

3 

Heat  Engines,  Theory 

421,  423 

2 

- 

2 

3 

Hydraulics 

440,  441 

2 

- 

2 

3 

Industrial  Management  A 

321 

2 

- 

1 

- 

Machine  Design 

467,  468 

2 

3 

2 

3 

Modern  World  History 

324 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Statistics 

307 

2 

1 

2 

1 

40 


APPLIED  SCIENCE  AND  ENGINEERING 


Fourth  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business  Policy 

309 

3 

2 

3 

2 

Electric  Machines 

342,  343 

2 

3 

- 

- 

Engineering  Law 

314 

1 

- 

- 

- 

Industrial  Management  B 

328 

2 

3 

2 

3 

Industrial  Psychology 

329 

2 

- 

2 

- 

Illumination  and  Acoustics.  . . . 

91,  92 

1 

1 

u 

Manufacturing  Processes 

476,  477 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

n 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Structural  Engineering 

46,  300 

2 

- 

2 

3 

Thesis 

730 

— 

2 

— 

2 
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ENGINEERING  PHYSICS 
(Course  5) 

Admission  to  and  promotion  in  this  course  is  granted  only  to  students 
who  meet  the  special  requirements  set  forth  on  page  20  of  this  Calendar. 

The  course  is  designed  to  afford  a training  in  Mathematics  and  Physics 
beyond  that  which  it  is  possible  to  give  in  the  other  undergraduate 
courses  in  engineering.  It  is  believed  that  a wider  and  more  thorough 
acquaintance  with  the  basic  sciences  will  bring  to  the  student  a readier 
appreciation  of  the  nature  of  the  technical  problems  with  which  he  will 
later  be  confronted  and  a greater  facility  in  the  solution  of  them.  A 
course  of  the  kind  offered  should  consequently  be  of  particular  value  to 
those  who  desire  to  enter  governmental  or  industrial  research  labora- 
tories, or  who  wish  to  engage  in  any  original  work  of  investigation  or 
development  in  the  field  of  applied  physics. 

Throughout  the  four  years  of  the  course  an  effort  is  made  to  maintain 
the  practical  point  of  viev/  in  the  theoretical  instruction.  This  is  effected, 
in  part,  by  adopting  wherever  possible  the  engineering  viewpoint  in  the 
teaching  of  mathematical  and  scientific  subjects,  and,  in  part,  by  the 
inclusion  of  certain  basic  engineering  instruction. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Algebra  and  Calculus,  502, 
page  107. 
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Second  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  weel 

First  Term 

Second  'I'erm 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Geometry  of  Space  . 

506 

2 

- 

- 

- 

Differential  Calculus 

504 

2 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits 

354,  356 

2 

H 

2 

u 

Elementary  Light 

653 

1 

- 

1 

- 

Integral  Calculus  and 

Differential  Equations 

505 

3 

_ 

3 

_ 

Mathematical  Problems 

495 

- 

3 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Organic  Chemistry 

250 

2 

- 

- 

- 

Physics  Laboratory 

655 

- 

6 

- 

3 

Probability  and 

Numerical  Methods 

501 

2 

Theoretical  Mechanics 

520 

2 

- 

2 

- 
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Third  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Differential  Equations 

509 

1 

1 

1 

1 

Electronics 

366,  379 

2 

- 

2 

3 

Machine  Design 

471,  472 

1 

3 

1 

3 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Laboratory 

659 

- 

3 

- 

3 

Physics  of  Solids  and  Fluids.  . . 

656 

1 

- 

1 

- 

Political  Science 

Thermodynamics 

323 

- 

- 

2 

- 

and  Kinetic  Theory 

657 

3 

- 

3 

- 

Theoretical  Mechanics 

522 

1 

1 

1 

1 

Theory  of  Functions 

508 

1 

1 

1 

1 

And  one  of  the  following  options  which  must  be  continued  in  the  Fourth 
Year. 


Option  5e  Electricity 

Electrical  Machines 

377,  378 

2 

3 

2 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Options  5s,  X-Rays 
and  Spectroscopy 
and 

Option  6i,  Illumination 
and  Acoustics 

Geometrical  Optics 

660,  661 

1 

3 

1 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5g,  Geophysics 

Engineering  Geology 

382,  383 

2 

1 

2 

2 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5t,  Thermodynamics 

Heat  Engineering 

422,  423 

2 

3 

2 

3 

Hydraulics 

450 

1 

- 

1 

— 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5m,  Physical  Metallurgy 

Physical  Metallurgy 

533,  534 

2 

3 

2 

3 

Students  in  Engineering  Physics  are  required  to  state  at  the  beginning 
of  the  Third  \ ear  the  options  they  desire  to  pursue  in  the  Third  and  Fourth 
Years.  Permission  to  enter  upon  an  option  must  be  sought  from  the 
Council.  This  may  be  withheld  if  the  number  of  students  offering,  or 
conditions  existing  at  the  time,  render  it  impracticable  to  give  this  work. 
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Fourth  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

Eirst  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5e,  Electricity 

Acoustics 

97,  98 

2 

n 

Atomic  Physics 

663 

3 

- 

3 

- 

Circuit  Analysis 

350 

2 

- 

2 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Communications  II 

362 

- 

- 

3 

- 

Communications  Laboratory . . . 

363 

- 

- 

- 

4^ 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electric  Control  Systems 

357,  358 

2 

u 

2 

u 

Transmission  at  Low  and 

High  Frequency 

352 

3 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Communications  III 

371 

- 

- 

2 

- 

Options  5s,  X-Rays 
and  Spectroscopy 

Analysis  of  Materials  by 
Spectrograph ic  and  X-Ray 
Methods 

669 

1 

1 

Atomic  Physics 

663 

3 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

Morphological  Crystallography 

390 

1 

- 

1 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Optics,  Advanced 

666 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

9 

- 

9 

Profession  of  Engineering 

327 

- 

- 

2 

- 

Thesis  Seminar 

730 

— 

- 

1 

- 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5g,  Geophysics 

Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

621 

2 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

_ 

Geophysics 

670,  672 

2 

6 

2 

6 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physics  of  the  Earth 

675 

2 

- 

2 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Thesis  Seminar 

730 

— 

- 

1 

- 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5i,  Illumination 
and  Acoustics 

Architectural  Acoustics 

89,  90 

2 

3 

2 

6 

Atomic  Physics 

663 

3 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Photometry  and  Illumination 
Design 

95,  96 

2 

3 

2 

6 

Physical  Laboratory 

674 

- 

3 

- 

3 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Option  5t,  Thermodynamics 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electrical  Machines 

377,  378 

2 

3 

2 

3 

Heat  Engineering  Laboratory.  . 

426 

- 

6 

- . 

6 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Heat  Transfer 

and  Refrigeration 

429 

2 

_ 

2 

Internal  Combustion  Engines.  . 

425 

1 

- 

1 

- 

Machine  Design 

478 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

3 

Vibration  Engineering 

99,  100 

1 

3 

1 

3 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

Eirst  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5m,  Physical  Metallurgy 
Atomic  Physics 

663 

3 

3 

Communications  I 

360,  361 

3 

3 

- 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

Morphological  Crystallography 

390 

1 

- 

1 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Physical  Metallurgy 

557,  558 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

— 

— 

1 

— 
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CHEMICAL  ENGINEERING  AND  APPLIED  CHEMISTRY 
(Course  6) 

The  chemical  engineer  is  concerned  with  the  development  and  opera- 
tion of  processes  by  means  of  which  matter  is  chemically  altered  to  a 
more  useful  form,  and  in  the  design,  construction,  operation  and  man- 
agement of  plant  in  which  to  effect  such  changes.  Apart  from  such 
obviously  chemical  processes  as  those  concerned  with  the  production  of 
acids,  alkalis,  salts,  petroleum,  rubber  products,  pulp  and  paper,  ex- 
plosives, paints  and  varnishes,  soap,  plastics,  etc.,  there  are  many  indus- 
trial processes  where  chemistry  plays  a part,  or  where  a knowledge  of 
chemistry  is  valuable.  There  is  thus  a wide  field  of  endeavour  for  the 
chemical  engineer.  In  order  to  equip  a student  to  enter  this  field,  the 
course  in  chemical  engineering  is  intended  to  provide  the  student  with 
training  in  the  principles  of  the  major  divisions  of  chemistry  and 
chemical  engineering,  together  with  an  understanding  of  such  other 
engineering  subjects  as  thermodynamics,  hydraulics,  electricity,  mechan- 
ics of  materials,  and  machine  design. 

As  part  of  the  work  of  the  Fourth  Year  each  student  is  assigned  a 
problem  involving  original  investigation,  in  order  to  let  him  apply  to 
some  extent  what  he  has  learned,  and  to  introduce  him  to  the  chemical 
literature.  It  also  serves  as  an  introduction  to  research  for  those  who  are 
attracted  to  it,  and  who,  because  of  their  basic  training  are  equipped  to 
carry  on  research  in  chemistry  or  chemical  engineering  at  the  graduate 
level  or  in  laboratories  outside  the  university. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

232,  233 

2 

9 

- 

- 

Analytical  Chemistry 

Laboratory- 

229 

_ 

_ 

_ 

— 

Calculus 

491,  287 

2 

2 

u 

Chemical  Laboratory 

235 

- 

- 

- 

9 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

375,  376 

2 

3 

2 

3 

Industrial  Chemistry 

230 

3 

- 

- 

3 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23 

2 

- 

2 

- 

Organic  Chemistry 

234 

- 

- 

3 

- 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

Third  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemical  Engineering 

242 

2 

_ 

2 

3 

Chemical  Laboratory 

249 

- 

6 

- 

6 

Chemical  Theory 

240 

3 

- 

3 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

246,  247 

2 

- 

- 

Heat  Engines,  Theory 

431,  423 

2 

- 

- 

3 

Industrial  Chemistry 

241 

- 

- 

3 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Organic  Chemistry 

244,  245 

2 

9 

2 

6 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Public  Speaking 

319 

1 

— 

1 

— 
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Fourth  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

• 

Lect. 

Lab. 

Lect. 

Lab. 

Chemical  Engineering 

Chemical  Engineering 

253 

2 

3 

2 

- 

Thermodynamics 

Chemical  Engineering 

256 

2 

2 

— 

Laboratory 

251 

- 

10 

- 

- 

Chemical  Plant  Design 

254 

1 

- 

- 

3 

Fluid  Mechanics 

452,  453 

2 

3 

- 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

478,  470 

2 

- 

2 

3 

Organic  Chemistry 

257 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

h 

- 

Public  Speaking 

319 

1 

- 

1 

- 

Thesis 

730 

! 

3 

16 
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ELECTRICAL  ENGINEERING 
(Course  7) 

In  following  his  profession,  an  electrical  engineer  will  find  necessary  a 
knowledge  of  many  fields  in  addition  to  that  of  applying  things  electrical 
for  the  benefit  of  humanity.  For  this  reason  the  course  includes  not  only 
mathematics,  mechanics,  physics  and  chemistry,  but  also  heat  engines, 
hydraulics,  theory  of  mechanisms,  machine  design,  business,  economics, 
engineering  law,  and  other  non-electrical  subjects. 

In  the  electrical  field  much  time  is  given  to  the  calculation  of  circuits 
of  electric,  magnetic,  and  dielectric  types,  methods  of  measurement  of 
various  quantities  in  direct  and  alternating  current  circuits,  theory  of 
generators,  motors,  magnets,  and  other  apparatus,  design,  electrical  trans- 
mission of  energy,  and  many  related  matters  of  interest.  A great  variety 
of  problems  for  solution  is  one  means  of  developing  understanding.  In 
the  Fourth  Year  the  proportion  of  time  given  to  electrical  engineering 
is  much  greater  than  in  earlier  years. 

A training  of  this  nature  should,  with  subsequent  experience,  enable  a 
student  to  develop  into  a useful  and  valued  member  of  the  profession, 
whether  his  natural  abilities  lead  him  into  technical,  commercial,  or 
administrative  responsibilities. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  I 

332 

2 

_ 

_ 

_ 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491,  288 

2 

3 

2 

3 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Fundamentals 

333 

2 

- 

2 

_ 

Electrical  Laboratory 

334 

- 

- 

- 

6 

Electricity 

338 

- 

- 

2 

_ 

Elementary  Heat  Engines 

420 

1 

- 

- 

- 

Elementary  Machine  Design . . . 

462 

- 

- 

2 

_ 

Engineering  Chemistry 

Engineering  Problems 

226 

2 

- 

- 

- 

and  Drawing ; . . . 

288 

- 

6 

_ 

3 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

_ 

Practical  Experience 

690 

- 

- 

- 

- 
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Third  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  II 

341 

2 

- 

2 

- 

Business 

310 

- 

- 

1 

- 

Direct  Current  Machines 

339 

2 

- 

- 

- 

Electrical  Problems 

335 

- 

2 

- 

4 

Electrical  Laboratory 

344 

- 

3 

- 

3 

Electronics 

337 

2 

- 

2 

U 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

- 

Hydraulics 

440,  441 

2 

3 

2 

- 

Machine  Design 

Mathematical  Applications  in 

475,  468 

2 

— 

2 

3 

Electrical  Engineering 

336 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

— 

— 

— 

52 


APPLIED  SCIENCE  AND  ENGINEERING 


Fourth  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab.- 

Lect. 

Lab. 

Alternating-Current 

Machinery  I 

353 

3 

Circuit  Analysis 

351 

2 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Electrical  Laboratory 

355 

- 

3 

- 

u 

Electrical  Problems 

and  Seminar 

359 

2 

2 

Electric  Control  Systems 

357,  358 

2 

u 

2 

Engineering  Law 

314 

1 

- 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis 

730 

- 

- 

- 

_ 

Transmission  at  Low  and 

High  Frequencies 

352 

3 

- 

- 

- 

And  one  of  the  following  groups 
of  subjects: 

Group  A 

Acoustics 

82,  83 

2 

U 

Communications  II 

362 

- 

- 

3 

Communications  III 

371 

- 

- 

2 

_ 

Communications  Laboratory. . . 

363 

- 

- 

- 

4| 

Group  B 

Alternating-  Current 

Machinery  II 

369,  370 

2 

u 

Electric  Power  Systems 

373 

- 

- 

2 

2 

Illumination 

93,  94 

- 

- 

2 

S 
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METALLURGICAL  ENGINEERING 
(Course  8) 

No  other  materials  approach  the  metals  in  strength,  and  the  whole 
fabric  of  modem  civilization  is  dependent  on  their  properties.  The  fields 
of  employment  for  graduates  lie  in  production  metallurgical  industries, 
the  industries  which  fabricate  metals,  and  in  sales  and  research.  Metal- 
lurgical research  facilities  have  notably  been  increased  in  recent  years 
in  Canada. 

The  metallurgical  engineer  is  concerned  with  the  winning  of  metals 
from  ores.  Since  virgin  metals  rarely  possess  useful  physical  properties, 
the  second  task  of  the  metallurgist  is  to  produce  alloys,  such  as  steel, 
which  have  suitable  physical  properties. 

Both  physical  and  extractive  metallurgy  are  based  upon  the  sciences  of 
chemistry  and  physics.  It  is  believed  that  a wider  knowledge  of  the  basic 
sciences  will  bring  to  the  student  a readier  appreciation  of  the  technical 
problems  with  which  he  will  be  later  confronted  and  a greater  facility  in 
their  solution.  To  achieve  this  end,  greater  emphasis  is  placed  upon 
physics  and  chemistry  in  the  earlier  years  of  the  course.  It  follows  that 
this  course  will  be  of  greater  value  to  students  who  have  obtained  a good 
standing  in  mathematics  and  science.  In  addition  to  instruction  in  ex- 
tractive and  physical  metallurgy,  engineering  subjects  are  provided  to 
give  a general  knowledge  of  mechanics  of  materials,  machine  design,  etc. 
The  course  includes  the  non-technical  subjects,  such  as  Economics  and 
English,  which  are  common  to  all  courses  in  the  Faculty. 

Courses  in  production  metallurgy  cover  the  theory  and  practice  of 
winning  aluminium,  copper,  iron,  lead,  magnesium,  nickel,  zinc,  etc., 
from  their  ores.  Physical  Metallurgy  courses  cover  the  structure  and 
properties  of  alloys,  including  microscopic,  x-rays  and  mechanical 
methods  of  investigation. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

228 

- 

4 

- 

4 

Calculus 

491 

2 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

Engineering  Problems 

375,  376 

2 

3 

2 

3 

and  Drawing 

289 

- 

3 

- 

3 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Metallurgy.  

530 

1 

- 

1 

- 

Optics 

72,  73 

1 

3 

1 

3 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

“ 

Third  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Differential  Equations 

507 

1 

- 

1 

- 

Electric  Circuits 

354 

2 

- 

2 

- 

Electrochemistry 

Metallurgical  Problems 

246,  247 

u 

3 

- 

- 

Laboratory 

536 

- 

2 

- 

2 

Metallurgical  Theory 

535 

2 

- 

2 

- 

Mineral  Dressing 

180 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Morphological  Crystallography 

390 

1 

- 

1 

- 

Political  Science 

323 

- 

- 

2 

_ 

Practical  Experience 

Principles  of  Extractive 

690 

- 

- 

- 

- 

Metallurgy 

Principles  of  Physical 

531,  532 

2 

3 

2 

6 

Metallurgy 

533,  534 

2 

3 

2 

3 
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Fourth  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Extractive  Metallurgy 

Laboratory 

552 

6 

Ferrous  Extractive  Metallurgy. 

551 

1 

- 

1 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

469,  470 

1 

. - 

1 

3 

Metallurgical  Theory 

553 

1 

- 

1 

- 

Metallurgical  Problems 

Laboratory 

554 

_ 

2 

_ 

2 

Non-Ferrous  Extractive 

Metallurgy 

550 

2 

_ 

1 

_ 

Ore  Dressing 

182,  183 

1 

- 

1 

6 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

557,  558 

2 

6 

2 

3 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

2 

- 

Thesis 

730 

4 

_ 

7 
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APPLIED  GEOLOGY 
(Course  9) 

The  course  in  Applied  Geology  is  designed  for  those  who-  wish  to  enter 
the  field  of  applied  geology.  It  provides  a training  in  the  fundamentals 
of  the  geological  sciences,  and  a graduate  in  this  course  will  be  suitably 
trained  to  enter  any  of  the  branches  of  geology  such  as  mining  geology, 
engineering  geology,  petroleum  geology,  or  field  and  exploration  work 
for  mining  and  oil  companies. 

The  first  year  of  the  course  in  Applied  Geology  is  identical  with  that 
in  Mining  Engineering.  In  the  remaining  years,  while  the  emphasis  is  on 
geology,  instruction  is  also  given  in  the  allied  engineering  fields.  In  this 
way  the  student  in  Geology  is  given  a basic  engineering  training  and  an 
understanding  of  the  extractive  industries  of  mining  and  metallurgy. 

The  geological  courses  in  the  first  and  second  years  cover  the  general 
fields  of  physical  geology,  historical  and  stratigraphic  geology,  and 
minerals  and  rocks.  The  third  and  fourth  years  are  spent  in  concentrated 
work  on  specialized  topics  as  ore  deposits,  petroleum  and  structural 
geology,  palaeontology,  microscopic  study  of  rocks  and  ores,  Precambrian 
geology,  glacial  geology,  mining  geology,  geology  of  Canada,  and  geo- 
physics. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

1 

3 

Engineering  Problems 

and  Drawing 

290 

3 

_ 

3 

Geological  Field  Trips 

410 

- 

- 

- 

- 

Heat  Engines,  Elementary 

420 

1 

- 

- 

- 

Historical  and  Stratigraphical 
Geology 

393,  394 

2 

2 

2 

2 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mining 

166 

1 

- 

- 

- 

Oral  Expression 

193 

- 

- 

- 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Theory  of  Measurements 

190 

1 
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Third  Year  Subjects 
Course  9 

Subject 

No. 

Hours  p 

First  Term 

er  week 

Second  Term 

Lect. 

Lab, 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Descriptive  Mineralogy 

388 

- 

2 

- 

2 

Elementary  Geochemistry 

385 

2 

- 

2 

- 

Geological  Field  Trips 

411 

- 

- 

- 

- 

Metallurgy. 

539 

1 

- 

- 

- 

Mineral  Dressing 

186 

2 

- 

- 

- 

Mining 

168 

2 

- 

- 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Ore  Microscopy 

389 

- 

- 

- 

3 

Palaeontology 

395,  396 

2 

2 

2 

2 

Petrology 

391,  392 

3 

2 

2 

2 

Political  Science 

323 

- 

- 

2 

_ 

Practical  Experience 

690 

- 

- 

- 

_ 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Survey  Camp 

720,  409 

— 

- 

- 

Hours  per  week 


Fourth  Year  Subjects 
Course  9 

Subject 

No. 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Geology  of  Canada 

401 

1 

_ 

1 

Geological  Field  Trips 

412,  413,  414 

- 

- 

- 

— 

Geophysics 

671,  673 

1 

3 

1 

3 

Metallurgv 

555 

1 

- 

1 

- 

Mineral  Deposits 

399,  400 

2 

- 

2 

3 

Mine  Operation 

and  Management 

170,  172 

2 

- 

2 

3 

Alining  Geology 

405,  406 

- 

3 

2 

_ 

Petroleum  Geology 

407,  408 

2 

- 

2 

3 

Pleistocene  Geologv.  . 

402 

2 

- 

2 

_ 

Practical  Experience 

690 

- 

_ 

_ 

_ 

Precambrian  Geologv 

403,  404 

2 

2 

_ 

2 

Profession  of  Engineering 

327 

- 

- 

_ 

Philosophy  of  Science.  . . , ; . 

326 

2 

_ 

_ 

Thesis 

730 

- 

6 

i 

- 
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AERONAUTICAL  ENGINEERING 

A program  of  study  has  been  designed  to  prepare  the  student  for  a 
career  in  aeronautical  engineering.  It  includes  the  following  elements: 
{a)  an  introduction  to  the  fundamentals  of  mathematics,  physics,  and 
chemistry,  (5)  a survey  of  aerodynamics,  instrumentation,  propulsion, 
and  structures,  and  (c)  an  advanced  treatment  of  the  subjects  required 
for  modem  design  and  research  in  aeronautics  such  as  supersonic  aero- 
dynamics, wing  theory,  airplane  dynamics,  and  jet  propulsion.  Under 
{a)  and  {b)  the  student’s  training  is  necessarily  broad  since  the  aero- 
nautical engineer  must  be  able  to  visualize  the  airplane  as  a complete 
unit.  The  more  advanced  knowledge  needed  for  the  detailed  design  of 
new  aircraft  is  provided  under  (c).  This  final  stage  of  the  program  of 
study  is  particularly  significant  since  the  aeronautical  engineer  must  also 
be  prepared  to  investigate  the  many  difficult  problems  that  arise  in  the 
development  of  modern  aircraft  of  high  performance  and  make  the  best 
possible  use  of  the  results  of  such  investigations  when  applied  to  design. 
It  is  possible  to  provide  {a)  and  {h)  in  a four-year  undergraduate 
course,  but  the  final  intensive  training  under  (c)  must  be  left  for  a 
graduate  year. 

The  program  of  study  which  leads  to  status  as  a well-qualified  aero- 
nautical engineer,  has  been  established  in  two  parts  as  follows: 

(i)  Undergraduate  Course.  The  student  registers  in  the  course  in 
Engineering  Physics,  subject  to  the  entrance  requirements  given  on  page 
20  of  this  Calendar.  This  course  provides  the  requisite  training  in  the 
fundamental  sciences  (see  {a)  above).  The  advanced  subjects  required 
specifically  for  the  aeronautical  engineering  option  to  be  selected  in  the 
third  and  fourth  years  are  given  by  the  staff  of  the  Institute  of  Aero- 
physics  (see  {b)  above).  The  student  will  receive  the  degree  of  Bachelor 
of  Applied  Science  upon  com.pletion  of  this  part  of  the  program. 

(ii)  Graduate  Course.  The  student  will  then  continue  his  training 
(see  (c)  above)  in  the  Department  of  Aeronautical  Engineering  and 
Aerophysics,  School  of  Graduate  Studies,  as  a candidate  for  the  degree 
of  Master  of  Applied  Science.  Details  regarding  entrance  regulations 
and  courses  of  study  are  given  in  the  Calendar  of  the  School  of  Graduate 
Studies.  The  facilities  of  the  Institute  of  Aerophysics  are  available  to 
the  student,  and  financial  assistance  is  provided  through  research 
assistantships. 

It  should  be  noted  that  a student  who  has  graduated  in  another 
branch  of  engineering  and  who  desires  to  become  an  aeronautical  engi- 
neer may  proceed  directly  with  (ii)  above,  but  in  this  case  the  course 
leading  to  the  M.A.Sc.  degree  must  be  arranged  so  that  deficiences  in 
his  undergraduate  training  are  made  up. 

Students  who  registered  in  the  undergraduate  course  in  Aeronautical 
Engineering  in  1954  or  before  will  continue  with  this  course  as  outlined 


60 


APPLIED  SCIENCE  AND  ENGINEERING 


in  the  following  tables  until  graduation.  Nevertheless,  these  students  are 
advised  to  extend  their  training  under  (ii)  above.  Students  entering  the 
University  in  1955  and  after,  who  desire  to  undertake  the  program  out- 
lined above,  will  register  in  Engineering  Physics  (see  the  outline  of  the 
First  Year  on  page  29). 

GRADUATE  STUDY  FOR  THE  PH.D.  DEGREE 

Further  graduate  study  leading  to  the  Ph.D.  degree  is  offered  by  the 
Department  of  Aeronautical  Engineering  and  Aerophysics.  Entrance 
regulations,  courses  of  study,  and  other  information  may  be  obtained 
from  the  Calendar  of  the  School  of  Graduate  Studies.  For  details  of 
research  projects  and  assistantships,  students  should  consult  the  Director 
of  the  Institute  of  Aerophysics. 


Second  Year  Subjects 
Course  10 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Geometry  of  Space  . 

506 

2 

- 

- 

- 

Differential  Calculus 

504 

2 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits 

354,  356 

2 

u 

2 

u 

Elementary  Light . 

653 

1 

- 

1 

- 

Integral  Calculus  and 

Differential  Equations 

505 

3 

3 

_ 

Mathematical  Problems 

495 

- 

3 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Organic  Chemistry 

250 

2 

- 

- 

- 

Physics  Laboratory 

655 

- 

6 

- 

3 

FYobability  and 

Numerical  Methods 

501 

2 

Theoretical  Mechanics 

522 

2 

__ 
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1 

Hours  per  week 

Third  Year  Subjects 
Course  10 

Subject  j 
No. 

First 

Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

x\dvanced  Mechanics 

27 

1 

- 

1 

- 

Aircraft  Design 

10,  11 

1 

3 

- 

- 

Airplane  Stress  Analysis.  

7,  8 

1 

3 

1 

3 

Applied  Elasticity 

33 

1 

- 

1 

- 

Differential  Equations 

509 

1 

1 

1 

1 

Electrical  Engineering 

375,  376 

2 

3 

2 

3 

Heat  Engines,  Theory 

420,  421,  423 

2 

3 

2 

3 

Fluid  Mechanics 

12 

2 

- 

2 

- 

Machine  Design 

467,  468 

2 

3 

2 

3 

Modern  World  History 

324 

2 

- 

- 

- 

Political  Science 

323 

_ 

- 

2 

- 

Theory  of  Functions 

508 

i 1 

1 

1 

1 

1 

1 

Fourth  Year  Subjects 
Course  10 

Subject 

No. 

Hours  pi 

er  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Aircraft  Propulsion 

9 

2 

- 

2 

- 

Airplane  Design 

3,  4 

2 

7 

2 

4 

Airplane  Stress  Analysis 

5,  6 

2 

3 

2 

3 

Applied  Aerodynamics 

Differential  Equations  of 

1,  2 

2 

6 

2 

6 

Mathematical  Physics 

521 

2 

- 

2 

- 

Gas  Dynamics 

13 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis 

730 
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OUTLINE  OF  LECTURE  AND  LABORATORY  SUBJECTS 

On  the  pages  that  follow  a brief  description  is  given  of  the  lectures 
and  laboratory  subjects  prescribed  in  the  preceding  tables  of  curriculum. 
The  numbers  before  the  subjects  are  the  reference  numbers  assigned  in 
the  tables.  For  example^  21.  Statics,  means  the  course  of  lectures  indi- 
cated by  this  number  in  the  table  of  curriculum  for  the  First  Year  on 
page  29. 


INSTITUTE  OF  AEROPHYSICS 

1.  Applied  Aerodynamics.  B.  Etkin. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Two  dimensional  airfoil  theory;  finite  wing  theory;  perform- 
ance calculation;  drag  and  boundary  layers;  static  stability  and 
control. 

Text  books:  Airfoil  and  Airscrew  Theory — Glauert.  Airplane 
Performance,  Stability  and  Control — Perkins  & Hage.  Founda- 
tions of  Aerodynamics — ^Kuethe  & Schetzer. 

2.  Applied  Aerodynamics  Laboratory.  B.  Etkin,  G.  K.  Korbacher. 

Course  10,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Half  of  the  time  allotted  is  spent  in  the  drafting  room  working 
problems  on  airfoil  theory,  performance,  stability,  and  control. 
The  other  half  is  spent  in  the  wind-tunnel  laboratory,  where 
experiments  are  conducted  to  illustrate  the  principles  of  fluid 
mechanics,  and  to  demonstrate  typical  aerodynamic  data. 

Text  book:  Wind  Tunnel  Testing — Pope. 

3.  Airplane  Design.  R.  D.  Hiscocks,  W.  Czerwinski,  D.  G.  Allan. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  lectures  are  given  in  the  laboratory  and  design  problems 
are  worked  out  by  the  students  in  conjunction  with  the  lectures. 
T\^ical  structural  flight  envelopes  are  derived  for  low  and  high 
speed  airplanes.  The  origin  and  magnitude  of  loads  which  are 
critical  in  the  design  of  various  components  is  considered.  Specific 
problems  include  the  detail  design  of  riveted  and  bolted  joints. 
The  importance  of  good  detail  design  in  avoiding  fatigue  troubles 
is  emphasized  and  aeroelastic  phenomena  are  considered. 

4.  Airplane  Design  Laboratory.  R.  D.  Hiscocks,  W.  Czerwinski,  D.  G. 

Allan. 

Course  10,  IV  Year;  7 hrs.  laboratory  first  term,  4 hrs.  labora- 
tory second  term. 

Problems  based  on  the  lectures  in  subject  5 are  worked  out 
during  these  periods. 

5.  Airplane  Stress  Analysis.  D.  G.  Allan. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  advanced  course  continuing  the  work  of  the  Third  Year  on 
aircraft  framed  structures  and  stringer  skin  combinations.  Shear 
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flow  in  open  and  closed  sections  is  discussed.  Strain  energy,  the 
elastic  centre  and  moment  distribution  methods  are  outlined. 
Simple  and  continuous  beam  columns  are  analyzed  and  various 
other  structural  problems  encountered  in  aircraft  design  are  taken 
up  and  problems  worked  out. 

Text  books:  Analysis  and  Design  of  Airplane  Structures — 
Bruhn.  Aircraft  Structures — Peery.  Airplane  Structures — Niles 
and  Newell. 

6.  Airplane  Stress  Analysis.  D.  G.  Allan. 

Course  10,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Problems  are  worked  out  using  the  theory  explained  in  the 
lectures  of  subject  7.  Some  of  this  work  is  taken  in  conjunction 
with  light  aircraft  design  in  laboratory  work  described  in  sub- 
ject 5. 

7.  Airplane  Stress  Analysis.  D.  G.  Allan. 

Course  10,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

These  lectures  serve  as  an  introductory  course  to  the  advanced 
structural  analysis  course  used  in  aircraft  design  given  in  the 
fourth  year.  An  introductory  course  is  also  given  on  the  methods 
used  in  determining  the  balance  of  an  aircraft  for  the  various 
cases  laid  down  by  I.C.A.O.  and  other  governing  bodies. 

Text  books:  Analysis  and  Design  of  Airplane  Structures — 
Bruhn.  Fundamentals  of  Aircraft  Structures — Barton.  I.C.A.O. — 
Airworthiness  Manual.  A.R.B.- — Manual  (Section  D).  C.A.M. — 
04  (U.S.). 

8.  Airplane  Stress  Analysis  Laboratory.  D.  G.  Allan. 

Course  10,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Problems  based  upon  the  lectures  in  subject  7 are  worked  out 
during  these  periods. 

9.  Aircraft  Propulsion.  G.  K.  Korbacher,  R.  B.  McIntyre. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  course  of  lectures  deals  with  theory  of  the  propeller. 
The  principles  of  operation  of  the  reciprocating  engine,  turbo 
jet,  gas  turbine  and  rocket  motor  are  explained. 

10.  Aircraft  Design.  R.  D,  Hiscocks. 

Course  10,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introductory  course  with  the  emphasis  on  the  practical 
aspects  of  airframe  design.  The  relative  merits  of  various  materials 
are  examined,  and  suitable  applications  and  appropriate  strength 
factors  suggested.  Different  methods  of  construction  are  compared 
on  the  basis  of  strength,  weight,  and  cost.  Castings,  forgings,  and 
welded  assemblies  are  discussed  in  some  detail  and  illustrative 
problems  are  worked  out  in  the  classroom. 

Text  book:  Strength  of  Metal  Aircraft  Elements:  Docu- 
ment— ANC-5. 
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11.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks. 

Course  10,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Problems  based  on  the  lectures  of  subject  10  are  worked  out 
during  these  periods. 

12.  Fluid  Mechanics.  I.  I.  Glass. 

Course  10,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A course  dealing  with  the  following  topics;  vector  operators, 
classical  equations  for  inviscid  and  viscous  flows;  applications  of 
the  Bernoulli  equation;  stream  function  and  velocity  potential; 
fluid  motion  about  simple  bodies;  transformations  and  conformal 
mapping;  viscous  flows. 

Text  books;  Introduction  to  Aeronautical  Dynamics — Raus- 
c&r.  Fluid  Dynamics — Streeter,  Engineering  Applications  of  Fluid 
Mechanics — Hunsaker  and  Rightmire. 

13.  Gas  Dynamics.  I.  I.  Glass. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  is  devoted  to  the  thermodynamics  and  aerody- 
namics of  compressible  fluids.  The  main  topics  are  as  follows; 
introductory  thermodynamics,  equations  of  motion  and  their 
applications,  pressure  notation  in  compressible  flows  and  com- 
pressibility effects,  some  basic  two-dimensional  supersonic  flows, 
aerodynamic  measurements,  similarity  parameters  in  supersonic 
flows,  method  of  small  perturbations,  two-dimensional  supersonic 
profiles,  two-dimensional  wave  interactions,  some  aspects  of  three- 
dimensional  supersonic  flows. 

Text  books;  The  Dynamics  and  Thermodynamics  of  Com- 
pressible Fluid  Flow — Shapiro,  Engineering  Supersonic  Aero- 
dynamics— Bonney,  Foundations  of  Aerodynamics — Kuethe  and 
Schetzer,  Elements  of  Aerodynamics  of  Supersonic  Flows — Ferri, 
Introduction  to  Aerodynamics  of  a Compressible  Fluid — Liep- 
mann  and  Puckett. 

APPLIED  MECHANICS  AND  DESIGN  OF  STRUCTURES 

20.  Applied  Mechanics.  Staff  in  Civil  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

This  subject  is  divided  into  two  parts;  statics  in  the  fall  term, 
and  dynamics  in  the  spring  term. 

Statics.  Principles  of  plane  statics  and  application  to  a variety 
of  problems  including  elementary  framed  structures  and  simple 
beams. 

Dynamics.  Principles  of  dynamics,  and  application  to  motion 
of  particles  on  straight  and  curved  paths — work,  energy,  power, 
impulse  and  momentum.  Plane  translation  of  rigid  bodies.  Intro- 
duction to  simple  harmonic  motion  and  moment  of  inertia. 
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Text  book:  Applied  Statics — Loudon. 

Reference  book:  University  Physics,  Mechanics,  Heat  and 
Sound — Sears  and  Zemansky. 

21.  Statics.  D.  G.  Allan,  J.  G.  Hall,  G.  K.  Korbacher. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  first  term. 

The  principles  of  statics  are  discussed,  and  applied  to  the 
composition  and  resolution  of  forces.  A variety  of  applications 
are  studied,  including  plane  pin-jointed  frames  and  the  bending 
moments  and  shearing  forces  in  beams. 

22.  Dynamics.  I.  V/.  Smith,  F.  C.  Hooper,  J.  M.  F.  Vickers. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Motion  of  a point  is  reviewed  and  extended  to  include  Coriolis’ 
acceleration,  with  applications.  Equations  for  motion  of  mass  in 
translation,  rotation,  and  plane  motion  are  developed,  including 
centre  of  percussion.  Moment  of  inertia  of  mass  is  studied  by 
double  integration  and  by  the  lamina  method.  The  derivation 
and  application  of  gyroscopic  action  is  thoroughly  discussed,  and 
an  introduction  to  static  and  dynamic  balancing  is  given.  Elemen- 
tary vibration  theory  and  problems  in  vibration  isolation  are 
discussed. 

Text  book:  Engineering  Dynamics — Hooper  and  Smith. 

Reference  book:  Mechanics — Part  II— Meriam. 

23.  Mechanics  of  Materials.  M.  W.  Huggins  and  staff  in  Civil  Engi- 

neering. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

In  this  subject,  the  fundamental  theories  of  stress  and  strain 
are  discussed  and  applied  in  the  design  of  tension  members, 
riveted  joints,  pipes  and  tanks,  beams,  columns,  shafts,  etc.  A 
number  of  problems  are  worked  out  both  in  the  lecture  course 
and  in  the  drafting  room. 

For  Course  10,  the  work  is  carried  further  in  order  to  cover 
some  more  advanced  problems  dealing  with  plate  girders. 

Text  book:  Resistance  of  Materials — Seely. 

27.  Advanced  Mechanics.  B.  Etkin. 

Course  10,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Deals  with  rotating  frames  of  reference;  Euler’s  Equations  for 
rigid  bodies;  oscillating  systems  of  one  and  more  degrees  of  free- 
dom; Lagrange’s  Equations. 

Text  books:  Vectorial  Mechanics — Brand.  Principles  of  Me- 
chanics— Synge  & Griffith. 

28.  Structural  Engineering.  C.  F.  Morrison. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  elementary  study  of  the  stress  analysis  and  design  of  struc- 
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tures,  structural  members,  and  their  details.  Problems  in  analysis 
and  design  are  worked  out  in  the  lectures  and  in  the  drafting 
room. 

The  work  in  the  first  term  includes  a discussion  of  tension 
members,  steel  and  timber  columns,  simple  and  continuous  beams, 
box  girders,  and  plate  girders.  Welding  as  a method  of  connect- 
ing structural  steel  members  is  studied. 

The  second  term  is  given  chiefly  to  moving  loads,  the  design  of 
a riveted  truss  highway  span,  and  the  theory  of  railway  truss 
spans. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter. 
Structural  Problems — Young  and  Morrison.  Steel  Construction 
Handbook — A.I  .S  .C . 

29.  Elementary  Structural  Engineering.  A.  C.  Davidson. 

Courses  2,  3,  and  4,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Practically  the  same  work  as  that  for  subject  28  in  the  first 
term. 

31.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  C.  E.  Helwig. 

Courses  1,  2,  5,  9,  and  10,  II  Year;  3 hrs.  laboratory  per 
week,  second  term. 

Courses  3,  4,  7,  and  8,  II  Year;  3 hrs.  laboratory  per  week, 
first  term. 

An  introduction  to  testing  machines,  strain  measuring  devices 
and  standard  specifications. 

The  experimental  study  of  engineering  materials  and  struc- 
tural members  under  load. 

33.  Applied  Elasticity.  M.  W.  Huggins. 

Courses  1 and  10,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  the  stresses  and  strains  in  structural  materials  and 
members.  The  topics  treated  include:  members  subjected  to 
direct  stress,  shear  stress,  and  flexural  stress,  and  their  resulting 
deformations ; principal  stresses ; statically  indeterminate  struc- 
tures such  as  continuous  and  fixed-end  beams;  the  moment-area 
theorems. 

Reference  books:  Elements  of  Strength  of  Materials — Timo- 
shenko and  MacCullough. 

35.  Cements  and  Concrete.  C.  E.  ..Helwig. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A discussion  of  engineering  cementing  materials  used  in  con- 
struction, and  a study  of  the  basic  principles  of  concrete  making. 

An  introduction  to  the  theory  of  design  of  reinforced  concrete 
elements  including  beams,  slabs,  columns. 

Text  book:  Basic  Reinforced  Concrete  Design — Large. 

Reference  books:  Plain  Concrete — Bauer.  Chemistry  of  Cc- 
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merit — Lea  and  Desch.  Reinforced  Concrete  Design — Sutherland 
and  Reese.  Design  of  Concrete  Structures — Urquhart,  O’Rourke, 
Winter. 

36.  Theory  of  Structures.  C.  F.  Morrison. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  stress  analysis  of  simple  span,  continuous,  and  cantilever 
trusses.  Influence  lines  and  index  stresses.  Truss  deflections  by 
analytical  and  graphical  methods.  Arches,  suspension  bridges, 
and  statically  indeterminate  structures. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter. 
Theory  of  Modem  Steel  Structures,  Vol.  II — Grinter. 

37.  Theory  of  Structures  and  Reinforced  Concrete.  Staff  in  Civil  Engi- 

neering. 

Course  la,  IV  Year;  3 hrs.  laboratory  work  per  week,  both 
terms. 

Problems  are  worked  out  in  the  laboratory  following  the  lecture 
courses  36  and  41. 

38.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Testing  machines  and  their  verification.  Use  of  precision  in- 
struments for  measuring  strain.  Behaviour  of  various  engineering 
materials  under  load;  endurance  test.  Behaviour  of  some  struc- 
tural members  and  frames  under  load. 

Reference  book:  Materials  of  Construction — Johnson. 

40.  Soil  Mechanics  and  Foundations.  W.  L.  Sagar. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A subject  devoted  to  those  physical  and  mechanical  properties 
of  soils  of  importance  to  the  engineer,  such  as  compressive  and 
cohesive  strengths,  internal  friction,  stability  in  slopes,  com- 
pressibility and  other  deformational  characteristics,  permeability 
and  moisture  retention.  The  bearing  of  these  properties  on  the 
design  and  construction  of  engineering  works  is  considered  in 
detail. 

The  design  of  foundations,  retaining  walls  and  dams  is  dis- 
cussed. 

Reference  books:  Foundation  of  Structures — Dunham.  Soil 
Mechanics  in  Engineering  Practice— Terzaghi  and  Peck.  Soil 
Mechanics,  Foundations,  and  Earth  Structures — Tschebotarioff. 
Foundation  Engineering— Peck,  Hanson,  Thornburn.  Proceed- 
ings, Second  International  Conference  on  Soil  Mechanics.  Design 
of  Concrete  Structure — Urquhart  and  O’Rourke. 

41.  Reinforced  Concrete.  M.  W.  Huggins. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 
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The  theory  of  design  of  reinforced  concrete  elements  including 
the  beam,  the  slab,  the  T-beam,  the  column  and  the  girderless 
floor,  is  continued  in  this  course. 

In  addition  the  course  provides  an  introduction'  to  the  design 
of  prestressed  concrete. 

The  student  is  required  in  the  drafting  room  to  apply  his 
knowledge  to  the  design  of  simple  structures. 

Text  book:  Basic  Reinforced  Concrete  Design — Large. 

Reference  books:  Design  of  Concrete  Structures — Urquhart, 
O’Rourke,  Winter.  Theory  & Practice  of  Reinforced  Concrete — 
Dunham.  Reinforced  Concrete  Design — Sutherland  and  Reese. 

43.  Structural  Design.  M.  W.  Huggins. 

Course  la,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Consideration  is  given  to  the  various  types  of  industrial  build- 
ings and  other  structures,  the  conditions  governing  their  choice, 
and  the  design  and  details  of  construction  in  different  materials. 
Examples  in  design  are  worked  out  in  the  class  and  drafting 
rooms  illustrating  such  points  as:  economic  arrangement  of  build- 
ing frames,  probable  loadings  for  girders  and  columns,  column 
eccentricities,  wind  loading,  wind  bracing,  rigid  frames,  crane 
runways,  tanks  and  towers. 

Reference  books:  Handbook  of  Building  Construction — Hool 
and  Johnson.  Steel  Mill  Buildings — ^Ketchum.  Structural  Prob- 
lems— Young  and  Morrison.  Theory  of  Modern  Steel  Struc- 
tures— Grinter. 

44.  Mechanics  of  Materials:  Concrete.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Fundamentals  in  the  design  of  sound  concrete,  including 
acceptability  tests  on  the  materials  used  in  making  concrete,  ex- 
periments to  show  the  effect  on  the  consistency  and  strength  of 
the  concrete  caused  by  variations  in  the  quantities  of  the  in- 
gredients, and  the  design  of  an  economical  mix  for  a given  set 
of  conditions. 

Reference  books:  Design  and  Control  of  Concrete  Mixtures — 
Portland  Cement  Association.  Materials  Testing  — Gilkey, 
Murphy,  Bergman. 

46.  Structural  Engineering.  C.  F.  Morrison. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Courses  lb  and  4,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A study  is  made  of  various  types  of  industrial  buildings  and 
other  structures.  Methods  of  analysis  and  examples  in  design  are 
considered,  involving  the  use  of  timber,  structural  steel,  and 
reinforced  concrete. 

Reference  books:  Elementary  Structural  Engineering — Urqu- 
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hart  and  O’Rourke.  Steel  Mill  Buildings — Ketchum.  Handbook 
of  Building  Construction — Hool  and  Johnson.  Structural  Prob- 
lems— Young  and  Morrison. 

50.  Mechanics  of  Materials;  Soils  and  Highway.  W,  L.  Sagar,  C.  E. 
Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Experiments  relating  to  the  physical  properties  of  rocks  such 
as  are  used  in  road  building,  and  bituminous  materials  as  used 
in  road  and  airport  construction.  Physical  and  mechanical  char- 
acteristics of  soils  related  to  highway  and  foundation  work,  are 
investigated  in  a series  of  experiments  that  provide  an  intro- 
duction to  practical  Soil  Mechanics. 

Reference  books:  Specifications — Dept,  of  Highways,  Ontario. 
A.S.T.M. ; C.S.A. ; A.A.S.H.O.  Specifications.  Soil  Testing  for 
Engineers — Lambe. 


APPLIED  PHYSICS 

70.  AppliedPhysics.  F.  B.  Friend, 

Courses  1,  4 and  7,  II  Year;  1 hr,  lecture  per  week,  both  terms. 

Correlating  the  physical  principles  of  light,  heat,  sound,  and 
vibration  with  problems  in  engineering,  emphasizing  the  impor- 
tance of  the  analytical  approach. 

Reference  books:  College  Physics — Perkins.  Introduction  to 
Physical  Optics — Robertson. 

71.  Applied  Physics  Laboratory.  F.  B.  Friend. 

Courses  1,  4 and  7,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Supplementing  subject  70. 

72.  Optics.  K.  B,  Jackson. 

Course  8,  H Year;  1 hr.  lecture  per  week,  both  terms. 

Light,  geometrical  and  physical  optics  and  optical  instruments, 
photography  and  photo  micrography. 

73.  Optics  Laboratory. 

Course  8,  II  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  supplementing  subject  72. 

75.  Photogrammetry.  K.  B.  Jackson. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introduction  to  the  methods  and  applications  of  terrestrial 
and  aerial  photographic  surveying. 

77,  Photogrammetry.  K.  B.  Jackson. 

Course  1,^,  IV  Year;  2 hrs,  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

Photographic  optics,  photographic  materials  and  processes, 
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photography  applied  to  measurement.  Terrestrial  and  aerial  sur- 
vey photography.  Perspective,  scale,  tip  and  tilt,  rectification. 
Planimetric  mapping.  Stereoscopy.  Stereoscopic  photographs  and 
plotting  instruments.  Topographic  mapping.  Photo  interpretation. 
The  application  of  aerial  photographs  to  mapping,  to  the  survey 
of  natural  resources,  and  to  planning  and  development. 

78.  Photogrammetry.  K.  B.  Jackson. 

Course  1^,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 
Supplementing  subject  77. 

82.  Acoustics.  P.  A.  Macpherson. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 
This  subject  deals  with  the  properties  of  acoustical  elements, 
particularly  with  their  application  in  electrical  sound  systems. 
Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

83.  Acoustics  Laboratory.  P.  A.  Macpherson. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Supplementing  course  82. 

89.  Architectural  Acoustics.  V.  L.  Henderson. 

Course,  5i,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 
Design  of  buildings  for  good  acoustics,  the  calculation  and 
measurement  of  the  acoustical  properties  of  buildings  and 
materials,  and  the  treatment  of  buildings  to  improve  their  acous- 
tical properties  and  to  control  the  nuisance  of  noise. 

Reference  book:  Acoustical  Designing  in  Architecture — Knud- 
sen  and  Harris. 

90.  Architectural  Acoustics  Laboratory.  V.  L.  Henderson,  P.  A.  Mac- 

pherson. 

Course  5i,  IV  Year;  3 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Supplementing  subject  89. 

91.  Illumination  and  Acoustics.  V.  L.  Henderson,  P.  A.  Macpherson. 

Course  4,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  production  of  light  and  the  engineering  principles  under- 
lying its  utilization. 

The  generation  and  control  of  sound. 

Reference  book:  Less  Noise  Better  Hearing — Sabine. 

92.  Illumination  and  Acoustics  Laboratory.  V.  L.  Henderson,  P.  A. 

Macpherson. 

Course  4,  IV  Year;  1/2  hrs.  laboratory  per  week,  both  terms. 
A laboratory  course  supplem^enting  course  91. 

93.  Illumination.  V.  L.  Henderson. 

Course  7,  IV  Year;  2 hrs.  lecture  per  week,  second  term. 
Illuminating  Engineering  dealing  with  the  nature,  measure- 
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merit,  and  production  of  light  and  related  radiations. 

Theory  of  human  vision;  the  design  and  application  of  lighting 
equipment  for  visual  efficiency  and  comfort.  Fundamentals  of 
power  supply. 

94.  Illumination  Laboratory.  V.  L.  Henderson,  J.  Chisvin. 

Course  7,  IV  Year;  3 hrs.  per  week,  second  term. 

Supplementing  subject  93. 

95.  Photometry  and  Illumination  Design.  V.  L.  Henderson. 

Course  5i,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Measurements  of  luminous  intensity,  luminous  flux,  illumina- 
tion, brightness,  reflection,  transmission,  absorption,  diffusion, 
and  colour  by  visual  and  physical  methods;  and  on  the  design 
and  application  of  illuminating  engineering  equipment. 

96.  Photometry  and  Illumination  Design  Laboratory.  V.  L.  Henderson. 

Course  5i,  IV  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

Supplementing  subject  95. 

97.  Acoustics.  P.  A.  Macpherson. 

Course  5e,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Acoustics  of  electrical  sound  systems ; including  sound  waves 
hearing,  the  mechanical-electrical-acoustical  analogy,  micro- 
phones, loud  speakers,  etc. 

Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

98.  Acoustics  Laboratory.  P.  A.  Macpherson. 

Course  5e,  IV  Year;  1^  hrs.  laboratory  per  week,  first  term. 

Supplementing  subject  97. 

99.  Vibration  Engineering.  V.  L.  Henderson. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Vibrating  systems  with  one  degree  of  freedom.  Electrical  ana- 
logues and  impedance  methods.  Systems  with  more  than  one 
degree  of  freedom.  Application  to  machines  and  structures.  In- 
strumental methods. 

100.  Vibration  Laboratory.  V.  L.  Henderson. 

Course  5t,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A series  of  experiments  designed  to  give  familiarity  with  the 
nature  of  vibrating  systems  and  the  causes,  measurements,  and 
control  of  vibration  in  engineering  problems. 

ASSAYING,  MINING  AND  ORE  DRESSING 

160.  Assaying.  M.  Hewer. 

Courses  2,  8,  and  9,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Theory  and  practice  of  fire  assaying.  Emphasis  is  laid  not  only 
upon  the  principles  of  chemistry,  metallurgy  and  sampling  in- 
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volved,  but  also  upon  the  errors  inherent  in  operators  as  well  as 
in  methods. 

References:  Manual  of  Fire  Assaying — Fulton  and  Sharwood. 
Textbook  of  Fire  Assaying — Bugbee.  Fire  Assaying — ^^Shepherd 
and  Dietrich.  The  Sampling  and  Assay  of  the  Precious  Metals — 
E.  A.  Smith. 

161.  Assaying  Laboratory.  M.  Hewer. 

Courses  2,  8,  and  9,  III  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

The  determination  of  precious  metals.  Scorification,  crucible 
and  combination  wet  and  dry  methods  of  assaying  ores  both 
simple  and  complex;  milling  and  metallurgical  products  including 
cyanide  solutions,  cyanide  precipitates  and  gold  bullion.  Atten- 
tion is  also  given  to  the  sampling  and  assay  of  ores  containing 
radio-active  minerals. 

162.  Wet  Analysis.  M.  Hewer. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Analysis  of  furnace  products,  base  metal  and  radioactive  ores. 

165.  Mining.  The  Staff  in  Mining  Engineering. 

Courses  2 and  9,  I Year;  2 hrs.  per  week,  second  term. 

A combined  laboratory  and  lecture  course.  It  is  an  introduction 
to  the  principles  of  mining  and  sampling  calculations. 

166.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term. 

A course  of  lectures  relating  to  underground  and  surface  min- 
ing methods,  rock  boring  machinery  and  practice. 

168.  Mining. 

Courses  2 and  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Methods  of  mine  development  by  mine  adits,  shafts,  drifts 
and  crosscuts;  stoping  methods,  loading,  and  underground  trans- 
portation. 

169.  Mining  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  first  term;  2 
hrs.  laboratory  per  week,  second  term. 

Special  mining  problems  are  given  relating  to  sampling,  dia- 
mond drilling,  stope  measurements,  the  factors  affecting  the  angle 
of  repose  of  broken  materials  and  the  behaviour  of  such  materials 
when  in  motion.  To  develop  the  individual  students’  initiative, 
some  special  survey  problems  are  worked  in  the  laboratory. 

170.  Mine  Operation  and  Management.  H.  R.  Rice. 

Courses  2 and  9,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Lectures  on  advanced  mining  practice,  deep  mining  problems, 
mine  mechanization,  underground  crushing,  hoisting  and  com- 
munications, mine  safety  and  hygiene,  mine  plant  and  layout. 
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mining  company  structure  and  financing,  cost  statements,  incen- 
tive wage  plans,  and  various  aspects  of  labor  relations  such  as 
labor  legislation,  unions  and  collective  bargaining. 

172.  Mining  Laboratory.  H.  R.  Rice. 

Courses  2 and  9,  IV  Year;  2 hrs.  laboratory  per  week,  first 
term;  6 hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size; 
mine  development;  choice  of  stoning  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  schedules;  ore  reserve  calculations. 

175.  Mine  Ventilation  and  Allied  Problems.  G.  R.  Lord. 

Course  2,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Ventilation  problems  in  Canadian  mines,  including  the  use  of 
ventilation  equipment,  selection  cf  fans,  testing  equipment,  venti- 
lation studies,  the  silicosis  problem,  fire  control,  etc. 

176.  Mine  Ventilation  Laboratory.  The  Staffs  in  Mining  and  Mechanical 

Engineering. 

Course  2,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Experiments  in  the  laboratories  and  problems  in  the  study 
room  to  give  the  student  some  practice  in  the  use  of  ventilation 
test  equipment,  and  the  solution  of  ventilation  problems. 

180.  Mineral  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  deals  with  the  economics  of,  the  theoretical  prin- 
ciples and  their  practical  application  in,  the  treatment  of  ores 
and  mineral  aggregates.  These  involve  the  processes  of  crushing, 
grinding,  sizing  and  classification ; gravity,  magnetic,  and  electro- 
static separation;  and  an  introduction  to  froth  flotation.  In  addi- 
tion, ancillary  processes  are  studied.  These  include  flocculation, 
sedimentation,  filtration,  drying  of  mineral  products  and  the 
precipitation  and  collection  of  dust  and  fume. 

182.  Mineral  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  Course  8,  IV  Year;  6 hrs.  laboratory  per 
week,  second  term. 

This  work  is  coordinated  with  the  lecture  course  180.  Studies 
are  made  of  crushing  machineiy,  the  principles  of  crushing  and 
grading  of  rock  products,  screen  analysis,  and  the  sampling  of 
broken  material  and  mill  products.  Certain  tests  with  gravity 
concentrating  machines  are  made  and  an  introduction  to  the 
technique  of  flotation  test  work  is  given. 

183.  Ore  Dressing,  S.  E.  Wolfe. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  subjects  covered  are  extensions  of  those  in  180  and  182; 
cyanidation,  flotation  processes  and  techniques,  the  current  prac- 
tice at  milling  plants,  and  problems  associated  with  milling. 
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184.  Ore  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  IV  Year;  6 continuous  hours  per  week,  first  term. 

Advanced  work  coordinated  with  lecture  course  183  and  per- 
taining to  ore  dressing  appliances,  the  handling  in  bulk  of  finely 
divided  solids,  the  selective  flotation  of  sulphides,  ore  testing, 
and  pilot  plant  mill  runs. 

186.  Mineral  Dressing.  S.  E.  Wolfe. 

Course  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

This  abridged  course  deals  with  current  practice  and  funda- 
mental principles  in  the  field  of  mineral  beneficiation. 

190.  Theory  of  Measurements.  M.  Hewer. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Engineering  work  requires  the  practical  utilization  of  measure- 
ments which  have  varying  degrees  of  precision.  This  course  deals 
vdth  the  philosophy  underlying  the  causes  of  errors,  their  effect 
and  relative  importance  upon  computed  results,  and  the  inter- 
pretation of  numbers  to  represent  measurements.  The  use  of 
charts  and  graphs  to  illustrate  certain  measurements  and  the 
derivation  of  empirical  equations  from  these  charts  is  also  con- 
sidered. 

192.  Summer  Essay.  M.  Hewer. 

Course  2,  III  Year: 

An  essay,  or  report,  written  on  a mining  subject,  preferably 
some  phase  of  work  with  which  the  student  is  associated  during 
summer  employment.  Subsequently,  each  student  will  deliver  a 
talk  to  his  class  on  the  subject  chosen.  Thus,  training  is  afforded 
in  both  technical  writing  and  public  speaking.  Students  are 
briefed  in  advance  concerning  requirements  of  this  course. 

193.  Oral  Expression.  Mrs.  Helen  Tucker. 

Courses  2 and  9,  II  Year;  2 hrs.  seminar  per  week,  second 
term. 

A seminar  course  in  oral  expression.  The  objective  is  to  im- 
prove the  ability  to  speak  as  a means  of  communication.  Clear 
expression  of  sound  thinking  is  discussed  and  practised  in  speech 
assignments. 


ASTRONOMY  AND  GEODESY 

200.  Practical  Astronomy.  H.  L.  Macklin. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

The  derivation  of  formulae  and  their  application  to  the  solu- 
tion of  spherical  triangles  and  practical  problems.  Practical 
determination  of  time,  latitude  and  azimuth  by  methods  adapted 
to  the  use  of  the  surveyor’s  transit.  The  subject  will  be  designed 
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to  enable  the  student  to  carry  out  these  observations  at  the  Sum- 
mer Survey  Gamp. 

Text  books:  Nautical  Almanac  for  current  year  and  printed 
lecture  notes. 

201.  Control  Surveys  and  Mapping.  O.  J.  Marshall. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  second  term. 

Principles  and  Methods  of  control  surveys  involving  triangu- 
lation, traverse,  and  levelling  of  various  degrees  of  precision; 
elementary  geodesy  and  map  projections. 

Text  book:  Advanced  Surveying  and  Mapping — Whitmore. 

Reference  books:  Higher  Surveying — Breed  and  Hosmer,  Vol. 
II,  8th  Ed.  Theory  and  Practice  of  Surveying — Tracy. 

202.  Astronomy.  O.  J.  Marshall. 

Course  1^,,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

Precise  determination  of  time,  latitude,  longitude  and  azimuth 
as  applied  to  geodetic  surveys. 

203.  Astronomy.  O.  J.  Marshall. 

Course  Ijj,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Observations  and  problems  to  accompany  subject  202. 

204.  Geodesy.  O.  J.  Marshall. 

Course  1^,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

Geometry  of  the  spheroid,  geographic  co-ordinates,  common 
map  projections  with  related  co-ordinate  systems. 

205.  Geodesy.  O.  J.  Marshall. 

Course  1^,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  in  geodetic  computations. 

CIVIL  ENGINEERING 

214.  Sanitary  Engineering.  A.  E.  Berry. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Problems  of  water  supply,  sewerage,  and  municipal  sanitation 
as  viewed  by  the  engineer.  This  subject  includes  the  design  of 
water  distribution  and  sewer  systems,  as  well  as  water  and  sewage 
treatment  works. 

215.  Sanitary  Engineering  Laboratory.  A.  E.  Berry,  W.  M.  Walkinshaw. 

Course  1,  IV  Year;  3 hrs.  per  week,  both  terms. 

Problems  on  the  design  of  water  distribution  and  sewer  sys- 
tems as  well  as  water  and  sewage  treatment  works. 

216.  Municipal  Administration  and  Contracts.  A.  E.  Berry,  W.  M. 

Walkinshaw. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Municipal  government,  assessment  and  taxation,  municipal 
finance,  public  utilities,  expropriation,  annexation  problems,  town 


76 


APPLIED  SCIENCE  AND  ENGINEERING 


planning,  local  improvement,  and  other  laws  relating  to  munici- 
palities. Problems  are  assigned,  from  assumed  data  and  from 
material  secured  in  the  field,  to  be  worked  out  in  the  drafting 
room  under  subject  299. 

Fundamental  principles  of  contract  and  specification  writing. 
The  critical  examination  of  typical  specifications  and  agreements 
by  the  class,  also  forms  an  essential  feature  of  the  instruction. 

Text  book:  Engineering  Law — Laidlaw  and  Young. 

217.  Transportation  Engineering. 

Course  la,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Highway:  Organization,  administration,  economics  and  plan- 
ning, paving  materials,  the  principles  governing  location,  design 
and  construction  of  highways  and  airports. 

Reference  books:  The  Highway  Improvement  Act — Ontario. 
Highv/ay  Standards  and  Specifications — Department  of  High- 
ways of  Ontario.  Highway  Design  and  Construction — Bruce. 
Highway  Engineering — Ritter  and  Paquette. 

218.  Town  and  Regional  Planning.  A.  P.  C.  Adamson,  J.  Tyrwhitt. 

Course  1^,,  IV  Year,  2 hrs.  lectures  per  week,  first  term. 

Principles  of  town  planning  in  relation  to  residential  areas, 
industrial  zones,  business  and  recreation  centres,  road  traffic  and 
parking.  General  survey  of  the  Ontario  Planning  Act  and  its 
operation. 

Text  books;  Town  Planning — Thomas  Sharp.  Concerning 
Town  Planning — LeCorbusier.  City  Development — Lewis  Mim- 
ford.  Town  Planning  & Road  Traffic — Alkar  Trip.  The  Ontario 
Planning  Act. 

219.  Town  and  Regional  Planning.  A.  P.  C.  Adamson,  J.  Tyrwhitt. 

Course  1|^,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Preparation  of  an  official  plan,  zoning  by-law  and  site  plan  for 
a residential  area.  Preparation  of  an  outline  plan  and  report  on 
the  means  by  which  a long  term  and  short  term  plan  for  a wider 
area  can  be  implemented  v/ithin  the  framework  on  Ontario 
Legislation. 

Text  books;  The  Ontario  Planning  Act.  How  to  Subdivide — 
H.  Spence  Sales.  Community  Planning  Review,  Housing  Design 
Supplement  No.  1. 

220.  Town  Planning.  J.  A.  Murray. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

(a)  A study  of  underlying  principles  of  regional  planning. 

(b)  Analysis  of  the  modern  city;  dwelling,  work,  recreation, 
transportation;  growth  and  form  of  cities;  civic  appear- 
ances; city  redevelopment. 

(c)  A study  of  the  neighbourhood  unit. 

Reference  books;  T.V.A. — Julien  Huxley.  T.V.A. — Democ- 
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racy  on  the  March — David  Lilienthal.  Housing  for  the  Machine 
Age — Clarence  A.  Perry.  Towards  New  Towns  for  America — 
Clarence  Stein.  Can  Our  Cities  Survive? — Luis  Sert. 


CHEMISTRY  AND  CHEMICAL  ENGINEERING 

221.  Chemistry.  The  Staff  in  Chemical  Engineering. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Chemical  theory,  with  industrial  and  engineering  applications. 

222.  Chemical  Laboratory.  W.  F.  Graydon. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  3 hrs.  laboratory 
per  week,  both  terms. 

A laboratory  course  illustrating  the  fundamental  laws  of  chem- 
istry as  dealt  with  in  the  lecture  course,  and  providing  an  intro- 
duction to  chemical  analytical  methods. 

224.  Chemistry.  J.  G.  Breckenridge. 

Courses  2 and  9,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

An  introduction  to  modern  theories  of  molecular  structure, 
and  to  organic  chemistry. 

225.  Industrial  Chemistry.  P.  M.  Corbett. 

Course  4,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Manufacture  of  acids,  alkalis,  inorganic  chemicals. 

226.  Engineering  Chemistry.  The  Staff  in  Chemical  Engineering. 

Courses  1,  3,  4 and  7,  II  Year;  2 hrs.  lectures  per  week,  first 
term. 

Water-treatment,  corrosion,  petroleum,  rubber,  and  plastics. 

227.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Courses  2 and  9,  II  Year;  6 hrs.  laboratory  per  week,  first  term.. 

Volumetric  and  gravimetric  analysis. 

228.  Analytical  Chemistry  Laboratory.  F.  E.  Beamish. 

Course  8,  II  Year;  4 hrs.  laboratory  per  week,  both  terms. 

Quantitative  and  qualitatve  analysis. 

229.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year. 

This  course  commences  on  the  Wednesday  following  the  first 
Monday  in  September,  and  continues  until  the  opening  of  the 
Fall  Term.  All  the  working  time  will  be  spent  on  systematic 
quantitative  inorganic  analysis. 

Text  book:  Textbook  of  Inorganic  Analysis — Kolthoff  and 
Sandell. 

230.  Industrial  Chemistry.  W.  G.  MacElhinney. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  first  term:  3 hrs. 
laboratory  per  week,  second  term. 
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Manufacture  of  acids,  alkalis,  and  inorganic  chemicals;  water- 
treatment,  corrosion,  explosives.  The  second  term  work  consists 
of  calculations  dealing  with  certain  industrial  chemical  problems. 

231.  Inorganic  Chemistry.  G.  P.  Brockett. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  first  term: 
1 hr.  lecture  per  week,  second  term. 

The  constitution  of  matter  and  classification  of  the  elements; 
systematic  inorganic  chemistry. 

In  preparation  for  this  course,  students  will  be  expected  to 
have  read  and  to  be  familiar  with  the  following:  Mellor’s  Modern 
Inorganic  Chemistry  (1951  Edition),  Chapters  8-9,  17-25,  35. 

232.  Analytical  Chemistry.  W.  F.  Graydon. 

Course  6,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

A continuation  of  Subject  229. 

233.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year;  9 hrs.  laboratory  per  week,  first  term. 

A continuation  of  Subject  229. 

234.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  second  term. 

An  introductory  course  in  organic  chemistry,  with  emphasis  on 
reaction  conditions  and  yields,  and  the  industrial  significance  of 
certain  compounds  and  reactions. 

235.  Chemical  Laboratory.  C.  P.  Brockett,  P.  M.  Corbett. 

Course  6,  II  Year;  9 hrs.  laboratory  per  week,  second  term. 

Methods  of  technical  analysis,  and  instruction  in  glass-blowing 
and  shop  practice. 

236.  Physical  Chemistry.  R.  L.  McIntosh, 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  Phase  Rule ; introduction  to  chemical  thermo- 
dynamics and  theory  of  solutions. 

Text  book:  Principles  of  Phase  Equilibria — Wetmore  and  Le- 
Roy. 

240.  Chemical  Theory.  R.  R.  McLaughlin,  W.  F.  Graydon. 

Course  6,  III  Year;  3 hrs.  lectures  per  week,  both  terms. 

A discussion  of  the  principles  of  adsorption  and  colloid 
chemistry;  chemical  thermodynamics  and  kinetics. 

241.  Industrial  Chemistry.  W.  G.  MacElhinney,  W.  H.  Rapson. 

Course  6,  III  Year;  3 hrs.  lectures  per  week,  second  term. 

Chemical  process  industries,  including  petroleum,  soap,  sugar, 
pulp  and  paper,  and  fermentation  industries.  In  preparation  for 
this  course,  students  will  be  expected  to  have  read  and  to  be 
thoroughly  familiar  with  the  following:  Chemical  Process  Indus- 
tries— Shreve;  Chapters  29,  30,  31,  33,  34,  37. 
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242.  Chemical  Engineering.  W.  G.  MacElhinney. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms:  3 hrs. 
laboratory  per  week,  second  term. 

The  theory  and  practice  of  heat  transfer,  evaporation,  filtration, 
and  other  unit  operations.  The  laboratory  work  in  the  second 
term  consists  of  calculations  on  chemical  engineering  problems. 
In  preparation  for  this  course,  students  will  be  expected  to  have 
read  and  to  be  thoroughly  familiar  with  recommended  chapters 
from  the  following  text:  Unit  Operations — Brown. 

244.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A continuation  of  subject  234,  dealing  mainly  with  aromatic 
compounds. 

245.  Organic  Chemistry  Laboratory.  W.  H.  Rapson. 

Course  6,  III  Year;  9 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

A laboratory  course  accompanying  subject  244. 

246.  Electrochemistry.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Elementary  electrochemistry. 

247.  Electrochemistry  Laboratory.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  18  hrs.,  first  term. 

' Quantitative  measurements  to  accompany  subject  246. 

249.  Chemical  Laboratory.  W.  F.  Graydon. 

Course  6,  III  Year;  6 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  to  accompany  subject  240. 

250.  Organic  Chemistry.  J.  G.  Breckenridge. 

Courses  5 and  10,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

General  reactions  and  methods  of  synthesis  of  carbon  com- 
pounds. 

251.  Chemical  Engineering  Laboratory.  A.  I.  Johnson,  P.  M.  Corbett, 

W.  G.  MacElhinney. 

Course  6,  IV  Year;  10  hrs.  laboratory  per  week,  first  term. 

A laboratory  subject  to  accompany  subjects  242  and  253. 
Work  carried  out  includes  the  unit  operations  of  heat  transfer, 
filtration,  centrifugation,  distillation,  evaporation,  and  gas  absorp- 
tion. Several  unit  processes  are  illustrated  by  pilot  plant  work  for 
the  production  of  phenol  from  benzene.  Experimental  work  for 
the  Chemical  Plant  Design  course  is  undertaken.  Modern  con- 
trol instruments  are  discussed  and  operated. 

253.  Chemical  Engineering.  A.  I.  Johnson. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms:  3 hrs. 
laboratory  per  week,  first  term. 
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A continuation  of  subject  242;  the  laboratory  periods  consist 
of  calculations  on  selected  chemical  engineering  problems  and 
instruction  in  the  use  of  graphical  methods. 

Chemical  Plant  Design.  Staff  in  Chemical  Engineering. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  first  term;  3 hrs. 
laboratory  per  week,  second  term. 

Process  design  data  for  a typical  chemical  synthesis  are  col- 
lected from  pilot  plant  studies.  A full  scale  unit  is  then  designed 
to  illustrate  the  practical  use  of  heat  and  mass  transfer,  fluid- 
flow,  and  thermodynamic  and  kinetic  principles  studied  in  other 
courses.  Due  consideration  is  given  to  economic  considerations 
in  this  work. 

Chemical  Engineering  Thermodynamics  and  Kinetics.  W.  H. 
Burgess,  W.  F.  Graydon. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  application  of  thermodynamics  and  kinetics  to  problems 
in  the  field  of  chemical  engineering. 

Organic  Chemistry.  R.  R.  McLaughlin. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  chemistry  of  natural  and  synthetic  high-molecular-weight 
materials. 

DESCRIPTIVE  GEOMETRY,  ENGINEERING  PROBLEMS  AND  DRAWING 
DESCRIPTIVE  GEOMETRY 

269.  Descriptive  Geometry.  A.  Wardell. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

These  lectures  deal  with  the  principles  of  orthographic  and 
oblique  projection  and  their  use  in  solving  problems  of  straight 
lines,  planes,  and  curved  surfaces. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

272.  Descriptive  Geometry.  A.  Wardell. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  269.  Problems  of  curved 
surfaces,  shades,  shadows  and  perspective  are  discussed:  also,  an 
introduction  is  given  to  the  principles  of  projection  used  in  map 
making. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

ENGINEERING  PRO^EMS  AND  DRAWING 

The  courses  in  Engineering  Problems  and  Drawing  consist 
primarily  in  the  solving  of  problems  by  the  student  at  the  draft- 
ing table  under  the  personal  guidance  of  an  instructor.  The  prob- 
lems in  the  First  and  Second  Years  deal  with  the  fundamental 
engineering  studies — mathematics,  applied  mechanics,  descriptive 
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geometry,  the  plotting  of  surveys  that  have  been  made  by  the  stu- 
dent in  the  field,  theory  of  machines,  while  in  the  Third  and 
Fourth  Years,  the  problems  deal  mainly  with  design. 

275.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  9 hrs.  per  week,  both 
terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (analytical  geometry  and  cal- 
culus.) Plotting  of  original  surveys  for  courses  1,  2 and  9. 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

276.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  5,  I Year;  6 hrs.  per  week,  both  terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (algebra  and  geometry,  and 
calculus) . 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 

284.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  1,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Plotting  of  original  surveys.  Problems  in  mechanics  of 
materials.  Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

285.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  2,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry,  mechanics  of  materials.  Flow 
sheets.  Plotting  of  original  surveys. 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 

286.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  3,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials,  theory  of  machines. 
Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

287.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  6,  II  Year;  3 hrs.  per  week,  alternate  weeks,  both 
terms. 

Problems  in  mathematics. 

Text  book:  Analytic  Geometry  and  Calculus — H.  B.  Phillips. 
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288.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  7,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Course  4,  II  Year;  6 hrs.  per  week,  both  terms.. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials.  Problems  in  mathe- 
matics ( calculus ) . 

Text  book;  Engineering  Drawing — French- Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

289.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  8,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry,  mechanics  of  materials  and 
mathematics. 

Text  book;  Engineering  Drawing — French- Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

290.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  9,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry  and  mechanics  of  materials. 

Text  book;  Engineering  Drawing — French- Vierck,  8th  Edition. 

297.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  1,  III  Year;  9 hrs.  per  week,  both  terms. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns,  roof  trusses  and 
highway  trusses. 

298.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  2,  III  Year;  3 hrs.  per  week,  second  term. 

Course  3,  III  Year;  3 hrs.  per  week,  both  terms. 

Course  4,  III  Year;  6 hrs.  per  week,  first  term;  3 hrs.  per 
week,  second  term. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns. 

299.  Engineering  Problems  and  Drawing,  Structural.  W.  B.  Dunbar. 

Course  la,  IV  Year;  3 hrs.  per  week,  both  terms. 

Problems  based  on  lecture  course  43. 

300.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  3,  IV  Year;  3 hrs.  per  week,  first  term. 

Courses  l^,  and  4,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 

BUSINESS  ADMINISTRATION,  ECONOMICS,  HISTORY  AND  LAW 

306.  Accounting.  F.  N.  Beard. 

Course  4,  III  Year;  2 hrs.  lectures  and  1 hr.  laboratory  per 
week,  both  terms. 

Basic  accounting  principles  and  procedures,  the  preparation 
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and  interpretation  of  financial  statements,  cost  accounting,  and 
the  use  of  accounting  as  a means  of  control. 

307.  Statistics. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introduction  to  statistical  technique  to  include  frequency 
distributions,  correlation,  curve  fitting,  sampling  theory  and  an 
introduction  to  statistical  quality  control. 

308.  Applied  Economics.  O.  W.  Main. 

Course  4,  III  Year;  2 hrs.  lectures  and  1 hr.  laboratory  per 
week,  both  terms. 

A survey  of  contemporary  economic  institutions  and  problems 
and  the  application  of  economic  theory  to  income  determination, 
money  and  banking,  industrial  fluctuations,  fiscal  policy  and 
labour  problems. 

309.  Business  Policy. 

Course  4,  IV  Year;  3 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

Financing  a business  enterprise  with  some  attention  to  the 
investment  program  of  an  individual;  internal  administration; 
marketing  and  purchasing  of  industrial  goods. 

310.  Business.  R.  R.  Grant. 

Courses  1,  2,  3,  7 and  9,  III  Year;  1 hr.  lecture  per  week, 
second  term. 

Elements  of  business  and  the  basic  organization  thereof  with 
an  introduction  to  the  principles  of  control  through  accounting 
records.  The  preparation  of  simple  financial  statements  and  ex- 
planations of  the  purpose  of  the  information  shown  therein.  A 
brief  description  of  the  use  of  business  papers  such  as  invoices, 
bills  of  exchange,  and  others. 

311.  Economics.  S.  Triantis. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  Introduction  to  the  study  of  Economics  with  special  refer- 
ence to  the  problems  of  the  Canadian  economy. 

Text  book:  An  Introduction  to  Political  Economy — Bladen. 

314.  Engineering  Law.  W.  O.  Chris.  Miller. 

Courses  1,  3,  4 and  7,  IV  Year;  1 hr.  lecture  per  week,  first 
term. 

A subject  designed  to  co-ordinate  engineering  practice  and  law. 
In  the  work,  attention  is  directed  to  the  duties  and  liabilities  of 
the  engineer,  workmen’s  compensation,  patents  and  inventions, 
copyrights,  trade  marks,  industrial  designs,  promotion  of  com- 
panies, organization  of  companies,  construction  contracts,  arbi- 
tration, expert  evidence,  trade  unions,  combines,  industrial  dis- 
putes and  professional  engineering  associations. 

Text  book:  Enginering  Law — ^Laidlaw  and  Young. 
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317.  Plant  Management. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Twelve  lectures  dealing  with  some  phases  of  management, 
including  labour  relations,  plant  organizing,  maintenance  and 
safety. 

318.  Industrial  Management.  E.  A.  Allcut. 

Courses  1,  3,  6,  7 and  8,  IV  Year;  1 hr.  lecture  per  week,  both 
terms. 

A study  of  industrial  organization,  location,  arrangement,  con- 
struction, and  equipment  of  industrial  plants  for  efficiency  and 
economy,  process  routing,  scheduling  work,  reports,  methods  of 
superintending,  employment,  systems  of  compensating  labour, 
and  systems  of  distributing  indirect  expenses. 

Text  book:  Principles  of  Industrial  Management — Allcut. 

319.  Public  Speaking.  The  Staff  in  Chemical  Engineering. 

Course  6,  III  Year;  Course  6,  IV  Year;  1 hr.  per  week,  both 
terms. 

321.  Industrial  Management  A.  E.  A.  Allcut,  P.  B.  Hughes,  K.  C. 
Livingston. 

Course  4,  III  Year;  2 hrs.  lectures  and  1 hr.  laboratory  per 
week,  first  term;  1 hr.  lecture  and  1 hr.  laboratory  per  week, 
second  term. 

An  introduction  to  industrial  organization  and  management, 
dealing  particularly  with  its  more  technical  aspects.  Such  prob- 
lems as  plant  location,  layout,  arrangement,  construction,  handling 
of  materials,  inspection,  design,  and  report  writing  are  dealt  with. 

Text  book:  Principles  of  Industrial  Management — Allcut. 

323.  Introduction  to  Political  Science. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

All  courses.  III  Year;  2 hrs.  lectures  per  week,  second  term. 

An  introduction  to  the  study  of  government  with  special  refer- 
ence to  the  problems  of  Canadian  government. 

324.  Modern  World  History.  N.  Zaslow. 

All  courses.  III  Year;  2 hrs.  lectures  per  week,  first  term. 

An  outline  of  the  chief  trends  and  developments  in  selected 
key  areas  during  the  19th  and  20th  centuries. 

326.  Philosophy  of  Science.  Marcus  Long. 

Courses  1,  2,  3,  4,  5,  6,  7,  8,  9 and  10,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

The  relation  between  Science  and  Philosophy;  an  examination 
of  the  presuppositions  of  science  and  its  basic  concepts ; alternative 
accounts  of  the  nature  of  the  universe  with  their  implications  for 
social  and  moral  behaviour. 
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327.  The  Profession  of  Engineering.  G.  R.  Lord. 

Courses  1,  2,  3,  4,  5,  6,  7,  8,  9 and  10,  IV  Year;  6 lectures, 
second  term. 

Professional  engineering  organizations  in  Canada;  engineering 
societies  and  services;  professional  ethics. 

328.  Industrial  Management  B.  T.  C.  Graham,  J.  G.  Sawatzky. 

Course  4,  IV  Year;  2 hr.  lecture  and  3 hrs.  laboratory  per 
week,  both  terms. 

A continuation  of  subject  321,  dealing  with  such  matters  as 
production,  planning,  time  and  motion  study,  costs,  budgetary 
control,  and  payment  of  labour.  Particular  emphasis  is  placed 
upon  the  study  of  Industrial  Relations. 

329.  Industrial  Psychology.  W.  Line. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  Worker  as  a person.  His  nature  and  needs;  achievement 
and  satisfaction;  ability,  motivation,  interest;  adjustment  and 
development.  Individual  differences.  Learning  at  the  level  of 
skills  and  knowledge,  and  in  a social  sense.  Morale,  loyalty  and 
responsibility. 

Administrative  provisions.  The  principles  applied  to  adminis- 
trative problems,  e.g.  conditions  of  work,  diagnosis  of  difficulties, 
constructive  policies;  supply  of  personnel,  selection,  training  and 
supervision. 

Special  Services.  The  role  of  professional  services,  e.g.  health, 
social  welfare,  psychological  service,  etc. ; their  relation  to  the 
executive  and  to  the  community. 

ELECTRICAL  ENGINEERING 

330.  Electricity.  Staff  in  Electrical  Engineering. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

A basic  course  in  electricity  and  magnetism,  including  Kirch- 
hoff’s  Laws  and  network  theorems  as  applied  to  direct-current 
circuits,  induced  voltages,  self  and  mutual  inductance  and  an 
introduction  to  electric  field  concepts.  The  MKS  system  of  units 
is  used. 

Text  book:  Introduction  to  Electrical  Engineering — Ward. 

332.  Alternating-Current  Circuits  I.  J.  E.  Reid. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  calculation  of  single-phase  alternating-current 
circuits.  The  complex  number  method  of  calculation  is  intro- 
duced and  used. 

Reference  books:  Alternating  Current  Circuits — Kerchner  and 
Corcoran.  Alternating  Current  Circuits — Tang. 
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333.  Electrical  Fundamentals.  J.  E.  Reid. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  of  electrostatics  covering  electrical  fields  and  poten- 
tials, electric  flux,  calculation  of  capacitance  arid  breakdown 
voltage,  units.  The  theory  of  magnetism  and  electromagnetism 
covering  calculation  of  magnetic  fields  of  coils,  magnetic  circuits, 
calculation  of  self  and  mutual  inductance,  units. 

Reference  book:  Electric  and  Magnetic  Fields — Boast. 

334.  Electrical  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  per  week,  first 
term. 

Course  7,  II  Year;  6 hrs.  laboratory  per  week,  second  term. 

Appropriate  laboratory  experiments  to  accompany  courses  332 
and  338. 

335.  Electrical  Problems  and  Seminar, 

Course  7,  III  Year;  2 hrs.  per  week,  first  term;  4 hrs.  per 
week,  second  term. 

Problems  associated  with  courses  336,  337,  339  and  341  are 
worked  out  under  staff  supervision.  To  provide  practice  in  public 
speaking,  one  hour  per  week  in  the  second  term  is  devoted  to 
short  talks  and  discussions  by  the  students  on  topics  of  their  own 
choice. 

336.  Mathematical  Applications  in  Electrical  Engineering.  V.  G.  Smith. 

Course  7,  III  Year;  2 hrs,  lectures  per  week,  both  terms. 

This  course  is  intended  to  develop  certain  topics  in  mathe- 
matics, such  as  determinants,  complex  numbers  and  functions 
and  differential  equations  and  apply  them  to  problems  of  electrical 
engineering. 

Reference  books:  Advanced  Mathematics  for  Engineers — Red- 
dick and  Miller.  Differential  Equations — Piaggio. 

337.  Electronics.  G.  Sinclair. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms; 
3 hrs.  laboratory  per  week,  alternate  weeks,  second  term. 

The  behaviour  of  electrons  in  electric  and  magnetic  fields, 
thermionic  emission,  vacuum  tube  characteristics  and  appli- 
cations. 

Text  book:  Applied  Electronics — T.  S.  Gray. 

338.  Electricity.  H.  A.  Courtice. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

General  principles  and  calculations  of  electrical  circuits,  par- 
ticularly as  applied  to  the  measurement  of  resistance,  current, 
potential  difference,  inductance,  capacity,  power,  and  energy. 
The  principles  underlying  commercial  instruments  are  considered. 
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together  with  the  methods  of  calibration. 

Reference  books:  Electrical  Measurements — Laws.  Basic  Elec- 
trical Measurements — Stout. 

339.  Direct  Current  Machines.  C.  E.  Doeringer. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  operation  of  direct  current  machines.  Methods 
of  calculating  the  operating  characteristics  of  generators  and 
motors  are  presented  and  illustra,ted  by  the  use  of  problems. 

Reference  books:  Direct-Current  Machinery — ^Kloeffler,  Bren- 
nerman,  and  Kerchner.  Principles  of  D.C.  Machines — Langsdorf. 

341.  Alternating-Current  Circuits  II.  J.  E.  Reid. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Polyphase  circuits.  Circuits  with  non-sinusoidal  waves.  Fourier 
series.  Theory  of  coupled  circuits  and  the  transformer.  Measure- 
ments. 

Reference  books:  Alternating-Current  Circuits — Kerchner  and 
Corcoran.  Alternating-Current  Circuits — Tang. 

342.  Electric  Machines.  C.  E.  Doeringer. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Operating  characteristics  and  applications  of  transformers  and 
rotating  electric  machines. 

343.  Electric  Machines  Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Laboratory  exercises  to  accompany  subject  342. 

344.  Electrical  Laboratory. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

This  laboratory  course  accompanies  lecture  courses  339  and 
341.  It  consists  of  three  groups  of  experiments  dealing  respec- 
tively with  direct  current  machinery,  fundamental  properties  of 
single-phase  and  three-phase  alternating-current  circuits  and  the 
single-phase  transformer. 

345.  Electronics.  J.  L.  Yen,  E.  E.  Newhall. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Thermionic  emission,  vacuum-tube  characteristics  and  appli- 
cations, gaseous-tube  characteristics  and  applications,  control  sys- 
tems. 

Text  book:  Introduction  to  Industrial  Electronics — Benedict. 

346.  Electronics  Laboratory. 

Courses  3 and  4,  III  Year;  3 hrs.  laboratory  alternate  weeks, 
first  term. 

Laboratory  exercise  to  accompany  subject  345. 

347.  Electric  Circuits  and  Machines.  P.  E.  Burke. 

Courses  1,  2 and  9,  II  Year;  1 hr.  lecture  per  week,  both  terms. 
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Principles  of  alternating-current  circuits,  impedances  in  series 
and  parallel,  three-phase  circuits.  Power  measurement  in  single- 
phase and  polyphase  circuits.  The  transformer  and  the  induction 
motor. 

348.  Electrical  Laboratory. 

Courses  1,  2 and  9,  II  Year;  3 hrs.  laboratory  per  week,  second 
term. 

Introductory  laboratory  practice  in  methods  of  measuring 
electrical  quantities.  Experiments  on  alternating-current  circuits, 
the  transformer  and  the  polyphase  induction  motor. 

350.  Circuit  Analysis.  V.  G.  Smith. 

Course  5e,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
work theorems  and  to  discuss  general  network  properties.  Com- 
plex wave  forms,  filters  and  unbalanced  polyphase  networks  are 
considered  in  detail. 

Reference  books:  Alternating-Current  Circuits — Kerchner  and 
Corcoran.  Alternating-Current  Bridge  Methods — Hague.  Sym- 
metrical Components — Wagner  and  Evans. 

351.  Circuit  Analysis.  V.  G.  Smith. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  3 hrs. 
lectures  per  week,  second  term. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
work theorems  and  to  discuss  general  network  properties.  Electric 
wave  filters  and  unbalanced  power  networks  receive  detailed 
consideration. 

Reference  books:  Same  as  for  subject  350. 

352.  Transmission  at  Lov/  and  High  Frequencies.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  propagation  of  waves  on  transmission  lines,  under  transient 
and  steady-state  conditions. 

353.  Alternating  Current  Machinery  I.  G.  F.  Tracy. 

Course  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  theory  and  performance  of  generators,  synchronous  motors, 
single  and  polyphase  induction  motors. 

Reference  books:  Principles  of  Alternating  Current  Mach- 
inery— Lawrence.  Alternating  Current  Machines — Puchstein  and 
Lloyd. 

354.  Electric  Circuits.  J.  M.  Ham. 

Courses  5 and  10,  II  Year;  Course  8,  III  Year;  2 hrs.  lectures 
per  week,  both  terms. 

Principles  of  direct-current  circuits  including  the  more  impor- 
tant methods  of  measuring  resistance,  potential  difference,  cur- 
rent, power  and  energy.  Principles  of  alternating-current  circuits 
together  with  methods  of  calculating  single-phase  and  polyphase 
circuits,  network  theorems. 
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355.  Electrical  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  per  week,  first  term;  1^2 
hrs.  laboratory  per  week,  second  term. 

Studies  of  principles  and  properties  of  single-phase  and  poly- 
phase circuits  and  apparatus.  Vector  and  analytical  methods  are 
applied  to  the  solution  of  problems  related  to  the  characteristics 
of  transformers,  alternators,  synchronous  motors,  converters,  in- 
duction motors,  transmission  lines,  and  other  alternating  current 
equipment. 

Reference  books:  Electrical  Engineering — Christie.  Experi- 
mental Electrical  Engineering,  Vols.  I and  II — Karapetoff.  Prin- 
ciples of  A.C.  Machinery — Lawrence.  A.C.  Machinery — Bryant 
and  Johnson^  Principles  of  Alternating  Current  Machinery — 
Langsdorf. 

356.  Electric  Circuits  Laboratory^. 

Courses  5 and  10,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
both  terms. 

Laboratory  exercises  to  accompany  subject  354. 

357.  Electric  Control  Systems. 

Courses  5e  and  7,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Application  of  circuit  analysis  and  differential  equations  to 
problems  of  energy  control  by  electronic  and  electro-mechanical 
means.  Rectification  and  inversion  with  switching  devices.  Power 
modulators — switching  amplifiers  (electronic  and  magnetic), 
rotary  electromagnetic  amplifiers.  Characteristics  of  loads — tor- 
ques, resistance  welding,  electromagnetic  heating,  etc.  Control 
“systems” — purposes  and  applications  of  feedback.  Computation 
and  simulation  in  system  design. 

358.  Electric  Control  Systems  Laboratory. 

Courses  5e  and  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks, 
both  terms. 

Laboratory  experiments  to  accompany  subject  357. 

359.  Electrical  Problems  and  Seminar. 

Course  7,  IV  Year:  2 hrs.  per  week,  both  terms. 

Oral  presentation  by  each  fourth  year  student  of  his  thesis, 
together  with  discussions  by  other  members  of  the  group. 

360.  Communications  I.  J.  E.  Reid. 

Courses  5e,  5i,  5s,  5m  and  7,  IV  Year;  3 hrs.  lectures  per  week, 
first  term. 

The  basic  principles  of  amplification,  detection,  modula.tion, 
demodulation,  and  radio-frequency  power  generation. 

Reference  book:  Applied  Electronics — Gray. 

361.  Communications  Laboratory. 

Courses  5e,  5i,  5s,  5m  and  7,  IV  Year;  3 hrs.  laboratory  per 
week,  first  term. 

Experiments  and  problems  to  accompany  subject  360. 
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362.  Communications  II.  J.  E.  Reid. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  second 
term. 

A continuation  of  subject  360  covering  theory  and  design  of 
Class  B and  C amplifiers,  power  oscillators,  crystal  oscillators. 
Noise  in  communication  circuits.  Frequency  conversion.  Im- 
pedance transformation. 

Reference  book:  Applied  Electronics — Gray. 

363.  Communications  Laboratory. 

Courses  5e  and  7,  IV  Year;  4/2  hrs.  laboratory  per  week, 
second  term. 

Experiments  and  problems  to  accompany  subjects  362  and  371. 

364.  Operational  Methods.  V.  G.  Smith. 

Courses  5e,  i,  m,  s,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Classical  and  Heaviside’s  operational  methods  are  developed. 
Fourier’s  methods  leading  to  the  Laplace  transforms  are  dis- 
cussed and  the  close  relationship  between  Laplace  and  Heaviside 
emphasized.  Applications  are  chiefly  to  electric  circuit  analysis. 

Reference  books:  Transformation  Calculus  and  Electric  Trans- 
ients— Goldman.  Electromagnetic  Theory — Heaviside.  Transients 
in  Linear  Systems — Gardner  and  Barnes.  Simple  Calculation  of 
Electrical  Transients — Carter. 

365.  Applied  Electromagnetic  Theory.  V.  G.  Smith. 

Courses  5e,  g,  m,  s,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Electrostatics  is  reviewed  and  developed  further  to  compute 
the  capacities  of  engineering  structures.  Electromagnetism  is  re- 
viewed and  Maxwell’s  equations  obtained.  These  are  then  applied 
in  a study  of  plane  waves,  wave  guides  and  antenna  radiation. 

Reference  books:  Electromagnetic  Theory — Stratton.  Electro- 
magnetic Waves  and  Radiating  Systems — Jordan.  The  Electro- 
magnetic Field — Biggs.  Fundamentals  of  Electromagnetic  Waves 
— Shedd. 

366.  Electronics.  G.  Sinclair. 

Course  5,  III  Year;  2 hrs.  lectures  per-  week,  both  terms. 

Basic  theory  of  the  behaviour  of  electrons  in  electric  and  mag- 
netic fields,  thermionic  emission,  vacuum-tube  characteristics  and 
applications,  conduction  through  gases. 

Reference  books:  Applied  Electronics — T.  S.  Gray. 

367.  Alternating-Current  Circuits.  J.  L.  Yen,  C.  E.  Doeringer. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Fundamentals  of  alternating  current,  voltage  and  power.  The 
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analysis  of  series,  parallel  and  three-phase  circuits  containing 
resistance,  inductance  and  capacitance. 

368.  Alternating-Current  Circuit  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Laboratory  exercises  to  accompany  subject  367. 

369.  Alternating  Current  Machinery  II.  G.  F.  Tracy. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

A continuation  of  subject  353.  Special  types  of  alternating 
current  motors,  synchronous  converters,  single-phase  induction 
motors,  frequency  changes,  selsyn  devices. 

370.  Alternating  Current  Machinery  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Laboratory  exercises  to  accompany  subject  369. 

371.  Communications  III.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  2 hrs.  lectures  per  week,  second 
term. 

Transmission  lines  at  ultra-high  frequencies,  generation  and 
amplification  at  high  frequencies,  semi-conductor  devices  at  low 
frequencies. 

373.  Electric  Power  Systems.  A.  Greenwood. 

Course  7,  IV  Year;  2 hrs.  lectures  and  2 hrs.  computation  per 
week,  second  term. 

The  theory  associated  with  the  economic  generation,  trans- 
mission and  distribution  of  electrical  energy  in  bulk  and  the  con- 
trol of  power  systems  under  normal  and  fault  conditions. 

375.  Electrical  Engineering.  A.  J.  Kravetz. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Course  10,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  d-c  and  a-c  circuits  including  the  more  important 
methods  of  measuring  resistance,  current,  potential  difference, 
power  and  energy;  the  principles  of  operation  of  d-c  and  a-c 
machinery;  thermionic  tube  characteristics  and  applications. 

376.  Electrical  Engineering  Laboratory. 

Courses  6 and  8,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Course  10,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Laboratory  exercise  to  accompany  subject  375. 

377.  Electric  Machines.  A.  J.  Kravetz. 

Courses  3 and  5e,  III  Year;  Course  5t,  IV  Year;  2 hrs.  lectures 
per  week,  both  terms. 
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Operating  characteristics,  control,  and  applications  of  direct- 
current  and  alternating-current  machines. 

378.  Electric  Machines  Laboratory. 

Course  3,  III  Year;  3 hrs.  laboratory  alternate  weeks,  first 
term;  3 hrs.  laboratory  per  week,  second  term. 

Course  5e,  III  Year;  Course  5t,  IV  Year;  3 hrs.  laboratory 
per  week,  both  terms. 

Laboratory  exercises  to  accompany  subject  377. 

379.  Electronics  Laboratory. 

Course  5,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Laboratory  exercises  to  accompany  subject  366. 

GEOLOGICAL  SCIENCES 

380.  Physical  Geology.  P.  A.  Peach. 

Courses  2 and  9,  I Year;  2 hrs.  lecture  per  week,  both  terms. 

An  introduction  to  the  study  of  geology  and  mineralogy. 

Reference  books;  Principles  of  Physical  Geology — Holmes,  Out- 
lines of  Historical  Geology — Schuchert  and  Dunbar.  Principles 
of  Geology — -Gilluly,  Waters  and  Woodford  or  Physical  Geology — 
Leet  and  Judson. 

381.  Physical  Geology  Laboratory.  C.  V.  Phipps. 

Courses  2 and  9,  I Year;  2 hrs.  per  week,  second  term. 

A laboratory  course  to  accompany  subject  380.  Local  field  trips. 

382.  Engineering  Geology.  W.  H.  Gross. 

Courses  1 and  5g,  HI  Year;  2 hrs.  lecture  per  week,  both 
terms. 

An  introduction  course  in  geology  with  special  reference  to 
engineering  problems. 

383.  Engineering  Geology  Laboratory.  C.  V.  Phipps. 

Courses  1 and  5g,  HI  Year;  1 hr.  per  week,  first  term;  2 hrs. 
per  week,  second  term. 

Specimens,  maps,  and  sections  to  accompany  subject  382. 

384.  Glacial  Geology  and  Ground  Water.  R.  E.  Deane. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Pleistocene  Geology.  The  formation  and  distribution  of  the 
drift  deposits  of  North  America,  with  emphasis  on  their  economic 
importance. 

385.  Elementary  Geochemistry.  F.  G.  Smith. 

Course  9,  HI  Year;  2 hrs.  lecture  per  week,  both  terms. 

Covering  the  periodic  table,  distribution  of  the  elements,  states 
of  matter,  phase  diagrams,  natural  hydrothermal  solutions, 
weathering,  and  geochemical  cycles. 
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386.  Mineralogy  and  Lithology.  D.  H.  Gorman,  P.  A.  Peach, 

Courses  2 and  9,  II  Year;  Course  5g,  IV  Year;  2 hrs.  lecture 
per  week,  both  terms. 

A study  of  crystallography,  descriptive  and  determinative 
mineralogy,  and  the  common  rocks. 

Reference  book:  An  Introduction  to  the  Study  of  Minerals — 
Rogers. 

387.  Mineralogy  and  Lithology  Laboratory.  D,  li.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  IV  Year;  2 hrs.  per 
week,  both  terms. 

Practice  in  identifying  minerals  and  rocks. 

388.  Descriptive  Mineralogy.  D.  H,  Gorman. 

Course  9,  III  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Continuation  of  the  mineralogy  of  subject  386. 

389.  Ore  Microscopy.  D,  H.  Gorman. 

Course  9,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Identification  of  minerals  in  polished  sections. 

390.  Morphological  Crystallography.  E.  W.  Nuffield. 

Course  8,  III  Year;  Courses  5m  and  5s,  IV  Year;  1 hr.  lecture 
per  week,  both  terms. 

A course  on  the  thirty-two  crystal  classes,  with  reference  to 
natural  and  artificial  crystals. 

391.  Petrology.  P.  A.  Peach. 

Course  9,  III  Year;  3 hrs.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Microscopic  character  of  the  rock-forming  minerals  in  thin 
sections,  and  description  and  classification  of  rocks. 

Text  books:  Optical  Crystallography — Wahlstrom.  Eruptive 
Rocks — Strand. 

392.  Petrography  Laboratory.  P.  A.  Peach, 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

Microscopic  petrography,  to  accompany  subject  391. 

Text  book:  Optical  Mineralogy — Rogers  and  Kerr. 

393.  Historical  and  Stratigraphical  Geology.  F.  W.  Beales. 

Course  9,  II  Year;  2 hrs,  lecture  per  week,  both  terms. 

Study  of  the  principles  of  stratigraphy  and  historical  geology 
since  Precambrian  times. 

394.  Historical  and  Stratigraphical  Geology  Laboratory.  F.  W,  Beales. 

Course  9,  II  Year;  2 hrs.  per  week,  both  terms. 

Laboratory  work  to  illustrate  subject  393. 

395.  Palaeontology.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 
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396.  Palaeontology  Laboratory.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

397.  Structural  Geology.  W.  M.  Tovell. 

Courses  2 and  9,  III  Year;  Course  5g,  IV  Year;  1 hr.  lecture 
per  week,  both  terms. 

Structures  caused  by  the  deformation  of  the  earth’s  crust. 

Text  book:  Structural  Geology — Billings. 

398.  Structural  Geology  Laboratory.  W.  M.  Tovell. 

Courses  2 and  9,  III  Year;  Course  5g,  IV  Year;  3 hrs.  per 
week,  both  terms. 

Work  with  geological  maps  of  folded  and  faulted  areas,  struc- 
tural sections,  and  the  solution  of  problems  relating  to  folding 
and  faulting. 

Laboratory  course  to  accompany  subject  397. 

399.  Mineral  Deposits.  W.  H.  Gross. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Theories  of  origin  of  mineral  deposits  and  description  of 
world’s  important  mineral  deposits. 

400.  Mineral  Deposits  Laboratory.  W.  H.  Gross. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 

401.  Geology  of  Canada.  F.  W.  Beales. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A survey  of  the  physiography,  historical  geology,  major  struc- 
tural features,  and  mineral  deposits  of  the  country. 

402.  Pleistocene  Geology.  R.  E.  Deane. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Study  of  the  Pleistocene  Deposits  of  North  America  and 
Europe. 

403.  Precambrian  Geology.  W.  W.  Moorhouse. 

Courses  2 and  9,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 
Precambrian  formations  of  Canada — their  rocks,  distribution, 
relationships  and  economic  features. 

404.  Precambrian  Geology  Laboratory.  W.  W.  Moorhouse. 

Course  9,  IV  Year;  2 hrs.  laboratory  per  week,  both  terms. 

To  accompany  subject  403. 

405.  Mining  Geology.  G.  B.  Langford. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  second 
term. 

A course  dealing  with  the  application  of  geology  to  mining. 
Reference  book:  Mining  Geology — McKinstry. 

406.  Mining  Geology  Laboratory.  G.  B,  Langford. 

Course  9,  IV  Year;  3 hrs.  per  week,  first  term. 

A laboratory  course  to  accompany  subject  405. 
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407.  Petroleum  Geology.  W.  M.  Tovell. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  origin,  nature,  and  occurrence  of  petroleum  and  natural 
gas  deposits  and  the  extraction  of  these  substances  from  the 
earth. 

408.  Petroleum  Geology  Laboratory.  W.  M.  Tovell. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 
Accompanying  subject  407. 

409.  Geological  Field  Work. 

Courses  2 and  9,  III  Year;  given  at  the  University  Survey 
Camp  preceding  the  opening  of  the  first  term.  Students  taking 
this  course  must  supply  themselves  with  a geological  pick,  hand 
lens,  and  engineer’s  6"  pocket  scale. 

Reference  book:  Field  Geology — Lahee. 

410.  Geological  Field  Trips  (Flistorical  Geology). 

Course  9,  II  Year  (1  day). 

The  Niagara  Escarpment  and  the  west  end  of  Lake  Ontario. 

411.  Geological  Field  Trips  (Precambrian  and  Mineralogy). 

Course  9,  III  Year.  2/2  days. 

Bancroft  and  Madoc  Areas. 

412.  Geological  Field  Trips  (Glacial  Geology). 

Courses  2 and  9,  IV  Year.  Three  ^2  day  trips. 

During  October  weekly  trips  will  be  made  to  points  of  interest 
near  Toronto, 

413.  Geological  Field  Trips  (Petroleum). 

Course  9,  IV  Year.  2/2  days. 

Oil  and  gas  fields  in  Chatham  area. 

414.  Geological  Field  Trips  (Economic  and  Mining). 

Course  9,  IV  Year.  Two  trips,  each  ^2  day. 

Trip  to  gypsum  mine  and  cement  plant. 


HEAT  ENGINES 

420.  Elementary  Heat  Engines.  F.  G.  Ewens,  P.  B.  Hughes. 

Course  3,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

Course  4,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

Courses  2 and  9,  II  Year  ; 1 hr.  lecture  per  week,  first  term. 

Course  7,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Course  10,  III  Year;  a reading  course. 

The  history  and  development  of  heat  engines  generally,  the 
principles  upon  which  they  operate,  and  brief  description  of  the 
mechanical  and  thermal  features  of  the  different  kinds  of  heat 
engines  used  in  practice. 

Text  book:  An  Introduction  to  Heat  Engines — Allcut. 


96 


APPLIED  SCIENCE  AND  ENGINEERING 


421.  Theory  of  Heat  Engines.  E.  A.  Allcut,  F.  G.  Hooper. 

Course  3,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Courses  7 and  10,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

For  each  group  selected  topics  are  arranged  to  suit  the  courses 
included  in  the  group. 

The  application  of  the  laws  of  thermodynamics  to  ideal  pro- 
cesses and  cycles  using  gases  and  vapours.  The  cycles  used  in 
practice  for  steam  and  internal  combustion  engines,  compressors 
and  refrigerating  plants.  Unavailable  energy  and  entropy.  Theo- 
retical and  practical  efficiencies  obtainable.  Heat  transfer  and 
regeneration.  Tables  and  charts  for  vapours  used  in  engineering 
practice. 

Reference  book:  Elementary  Engineering  Thermodynamics — 
Young  and  Young. 

422.  Heat  Engineering,  R.  C.  Wiren,  W.  A.  Wallace,  F,  C.  Hooper. 

Courses  3 and  5t,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Text  book:  Steam  Power  Plants — Potter. 

Steam  Generators  and  Plant.  Combustion  calculations;  analysis 
of  fuels  and  products  of  combustion;  boiler  tests  and  heat  bal- 
ance; principles  of  design  of  boilers,  furnaces,  stokers,  pulverised 
fuel,  oil  and  gas  firing  equipment,  economizers,  air  heaters,  super- 
heaters, feedwater  heaters,  evaporators  and  miscellaneous  heat 
exchangers.  Steam  turbines  condensers  and  auxiliary  power  plant 
equipment. 

Text  book:  Steam  Power  Plants — Potter. 

■Rp-preiioe  books:  Steam  Power  Plants- — -GafFert,  McNaughton. 
Steam  Turbines — Church. 

Internal  Combustion  Engines.  Types  and  operation;  perform- 
ance and  testing;  basic  characteristics  and  principles  of  design; 
carburation;  fuel  injection;  governing.  • 

Text  book:  Internal  Combustion  Engines — Obert. 

Reference  books:  Internal  Combustion  Engines  — Poison, 
Maleeo,  Fraas. 

Heat  Transfer  and  Air  Conditioning.  Air  and  water  vapour 
mixtures,  requirements  for  comfort  and  industrial  processes;  the 
use  of  psychrometric  charts;  heating,  cooling,  humidifying  and 
dehumidifying  processes;  calculation  of  air  conditioning  loads; 
air  conditioning  systems  and  equipment. 

Reference  book:  Heating  and  Air  Conditioning — Allen,  Walker 
and  James. 

423.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B. 

Hughes,  W.  A.  Wallace,  F.  C.  Hooper. 

Courses  3,  5t  and  10,  III  Year;  1 three-hour  laboratory  period 
per  week,  both  terms 
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Course  7,  III  Year;  1 three-hour  laboratory  period  per  week, 
first  term. 

Courses  4 and  6,  III  Year;  1 three-hour  laboratory  period  per 
week,  second  term. 

The  laboratory  work  is  designed  to  assist  in  clearer  under- 
standing of  theory  and  practical  applications,  and  consists  of 
selected  experiments  in  four  laboratories:  Heat  Engine  labora- 
tory, Fuel  Testing  laboratory.  Heat  Transfer  laboratory.  Re- 
frigeration and  Air  Conditioning  laboratory. 

The  work  on  Heat  Engines  deals  with  the  setting  of  valves, 
measuring  indicated  and  brake  horse-power,  the  use  of  power 
plant  instruments,  testing  of  air  compressors,  steam  engines, 
steam  turbines  and  internal  combustion  engines  under  various 
conditions,  steam  calorimetry  and  the  solution  of  practical  prob- 
lems on  steam  plants,  internal  combustion  engines,  and  gas  tur- 
bines. 

The  Fuel  Testing  includes  analysis  of  fuels  and  products  of 
combustion,  knock  rating  of  gasolines,  fuel  calorimetry,  etc. 

The  work  on  Heat  Transfer  deals  with  temperature  measure- 
ment, tests  on  insulation  and  heat  exchangers  of  various  kinds. 

The  work  on  air  conditioning  deals  with  the  use  of  instruments 
and  charts,  air  conditioning  standards,  the  solution  of  practical 
problem,  and  testing  of  air  conditioning  equipment. 

424,  Heat  Power  Engineering.  R.  C.  Wiren. 

Course  3,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  421  consisting  of  a more 
advanced  study  as  applied  to  power  plants.  Properties  of  pure 
substances.  Analysis  and  applications  of  the  First  and  Second 
Laws.  Change  of  phase  and  equations  of  state.  Thermodynamic 
functions  and  relations  as  applied  to  a perfect  gas  and  working 
fluids  used  in  power  plants.  Steam  as  a working  fluid.  Steam 
turbines.  Power  plant  cycles  including  reciprocating  engines  and 
turbines.  Cycles  for  high  pressures  and  temperatures.  Superheat- 
ing, reheating,  regenerative  and  binary-fluid  cycles.  Steam  gen- 
erators employing  forced  circulation,  indirect  evaporation  and 
pressure  combustion.  Power  plant  heat  balance  and  efficiencies. 
Design  of  power  plant  equipment. 

Reference  books : Heat  and  Thermodynamics — Zemansky. 
Engineering  Thermodynamics — Obert,  Young,  Sears,  Everett, 
Keenan,  Ebaugh,  Hawkins.  Steam  Power  Plants — Gaffert,  Potter, 
MacNaughton.  Steam  Turbines — Church,  Salisbury,  Lee. 

425.  Internal  Combustion.  E.  A.  Allcut, 

Courses  3 and  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  types  of  internal  combustion  engine  and  their 
respective  applications.  The  different  cycles  of  operation  and  the 
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avoidable  and  unavoidable  losses.  The  admission,  compression, 
combustion,  expansion  and  exhaust  operations,  the  factors  that 
influence  them  and  their  application  to  the  engine  and  turbine. 
The  cooling  system  and  its  effect  on  thermal  and  mechanical 
conditions. 

426.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B. 

Hughes,  W.  A.  Wallace,  F.  G.  Hooper. 

Course  3,  IV  Year;  5 hrs.  laboratory  work  per  week,  both 
terms. 

Course  5t,  IV  Year;  6 hrs.  laboratory  work  per  week,  both 
terms. 

A continuation  and  extension  of  the  work  covered  in  the  III 
Year  laboratory  subjects  consisting  of  selected  experiments  in 
four  laboratories:  Heat  Engine  laboratory.  Fuel  Testing  labora- 
tory, Pleat  Transfer  laboratory.  Refrigeration  and  Air  Condition- 
ing laboratory. 

In  the  Heat  Engine  laboratory  complete  tests  are  made  of 
various  engines  such  as  simple,  compound  and  uniflow  steam 
engines,  impulse  and  reaction  type  steam  turbines,  gas,  oil 
and  gasoline  engines.  In  each  case  an  analysis  is  made  of  the 
thermal  cycle  involved,  a complete  set  of  experiments  is  per- 
formed and  the  results  plotted  to  show  clearly  to  the  student  the 
effect  of  various  alterations  in  adjustment  on  the  results  obtained. 
A complete  boiler  test  is  performed  and  all  calculations  are  made 
for  a heat  balance.  An  analysis  is  made  of  cycles  used  in  gas 
turbines  and  jets.  Problems  involving  variable  specific  heat  are 
studied. 

In  the  Fuel  Testing  laboratory  the  octane  rating  of  gasoline 
samples  is  determined  by  A.S.T.M.  methods  and  fuel  injection 
spray  characteristics  are  studied  with  special  test  equipment. 

In  the  Heat  Transfer  laboratory  tests  are  made  on  heat  ex- 
changers. 

In  the  Air  Conditioning  and  Refrigeration  laboratory  tests  are 
performed  on  complete  air  conditioning  systems,  and  complete 
refrigerating  plants. 

427.  Theory  of  Heat  Engines.  R.  C.  Wiren. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Thermodynamics  of  gases  and  vapours  as  applied  to  engines, 
nozzles,  turbines,  compressors,  heat  exchangers,  refrigeration 
plants,  and  air  conditioning  systems.  Analysis  of  vapour  and  gas 
power  cycles. 

Text  book:  Basic  Thermodynamics- — Brown. 

Reference  books:  Engineering  Thermodynamics  — Young, 
Ebaugh.  Theory  and  Practice  of  Heat  Engines — Faires. 

428.  Heat  Engine  Laboratory.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B.  Hughes, 

W.  A.  Wallace,  F.  C.  Hooper. 
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Course  1,  III  Year;  2 hrs.  laboratory  per  week,  second  term. 

Course  2,  III  Year;  1^2  hrs.  per  week,  first  term. 

Experiments  with  steam  and  internal  combustion  engines,  com- 
pressed air,  etc. 

429.  Heat  Transfer  and  Refrigeration.  F.  G.  Ewens. 

Course  5t,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Refrigeration  cycles  and  properties  of  refrigerants ; flow  of 
fluids  and  heat  transfer;  heat  insulation;  refrigerating  machines 
and  controls;  heating  and  air  conditioning;  cold  storage;  ice 
manufacture;  industrial  applications  of  refrigeration. 

Reference  books:  Theory  of  Mechanical  Refrigeration — 
Sparks.  Refrigeration  and  Air  Conditioning — Jordan  and  Priester. 
Applied  Heat  Transmission — Stoever.  Heating  and  Air  Condi- 
tioning— Allen,  Walker  and  James. 

430.  Heat  Power  Engineering.  R.  C.  Wiren. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Application  of  Thermodynamics  to  the  design  of  power  plant 
equipment.  Analysis  of  high  pressure  and  high  temperature 
vapour  cycles.  Superheating,  reheating,  regenerative  and  binary- 
fluid  cycles.  Steam  generators  employing  forced  circulation,  in- 
direct evaporation  and  pressure  combustion.  Power  plant  heat 
balance  and  efficiencies. 

Reference  books:  Steam  Power  Plants — Gaffert,  Potter,  Mac- 
Naughton.  Steam  Turbines — Church,  Salisbury,  Lee.  Engineering 
Thermodynamics — ^Obert,  Young,  Keenan,  Hawkins. 

431.  Theory  of  Heat  Engines.  P.  B.  Hughes. 

Course  6,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

The  theory  and  practice  of  heat  engines,  including  a study  of 
fundamental  principles  involved,  an  appraisal  of  theoretical  de- 
velopments, and  a survey  of  the  corresponding  practical  appli- 
cations. 

Text  book:  Theory  and  Practice  of  Heat  Engines — Faires. 

HYDRAULICS  AND  FLUID  MECHANICS 

440.  Hydraulics.  G.  R.  Lord,  D.  G.  Huber. 

Courses  1,  3,  4 and  7,  III  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Course  2,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

Attention  is  given  to  the  development  and  discussion  of  the 
fundamental  principles  of  fluid  flow.  These  principles  are  illus- 
trated by  suitable  practical  problems  connected  with  fluid  mea- 
surements, flow  of  water  and  other  fluids  in  pipes  and  open 
channels,  with  a brief  discussion  of  the  resistance  of  submerged 
bodies,  dimensional  analysis  and  similarity  studies. 

Text  book:  Elementary  Fluid  Mechanics — ^Vennard. 
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441.  Hydraulic  Laboratory.  G.  R.  Lord,  L.  E.  Jones,  D.  G.  Huber. 

Courses  1,  3 and  4,  III  Year;  one  3-hr.  laboratory  period  per 
week,  second  term. 

Course  2,  III  Year;  six  3-hr.  laboratory  periods,  first  term. 

Course  7,  III  Year;  one  3-hr.  laboratory  per  week,  first  term. 

This  laboratory  course  is  planned  to  illustrate  the  principles 
considered  in  the  lecture  courses  in  hydraulics.  Experimental 
work  in  the  laboratory  utilizes  a wide  variety  of  apparatus  and 
equipment  concerned  with  fluid  flow,  while  problems  undertaken 
in  the  study  room  provide  a link  with  general  hydraulic  practice. 

442.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  problems  of  unsteady  flow  such  as  occur  in  power 
plants,  penstocks,  etc.  The  lecture  work  is  supplemented  by  prob- 
lems solved  by  the  students  in  the  work  rooms,  the  time  for 
which  is  included  in  subject  444.  Surges,  water  hammer,  stream 
flow  data,  etc.,  are  discussed. 

The  problems  of  collection  of  water  for  power  purposes,  use  of 
the  mass  curve,  rainfall  and  evaporation,  etc.,  are  also  treated  as 
far  as  possible.  The  flow  of  gases  and  vapours  is  also  discussed. 

443.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Theory  and  design  of  turbines,  pumps,  fans,  propellers,  and 
other  hydraulic  machinery,  as  well  as  the  application  of  hy- 
draulic systems  to  aircraft  and  machine  tools.  The  selection  of 
turbines,  pumps,  and  fans  is  dealt  with,  as  well  as  problems  re- 
lated to  the  mechanical  parts  of  hydraulic  power  plants.  Cavi- 
tation in  connection  with  pumps,  turbines,  and  propellers  is  fully 
discussed. 

444.  Hydraulic  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  3,  IV  Year;  average  of  5/2  hrs.  laboratory  per  week  in 
3-  and  2-hr.  periods,  both  terms. 

Experimental  work  is  carried  out  in  the  laboratory  on  various 
types  of  pumps,  turbines,  fans,  centrifugal  compressors  and  on 
hydraulic  models.  In  addition  computation  problems  involving 
open  channel  flow,  water  power  studies,  pumps  and  turbine 
studies,  water  hammer  phenomena,  fans  and  ductwork,  and  other 
advanced  flow  problems  are  considered.  General  problems  involv- 
ing compressibility  of  gases  are  considered. 

445.  Hydraulics.  G.  R.  Lord. 

Course  1,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

General  hydraulic  problems  such  as  surges  in  pipe  lines,  water 
hammer,  flow  in  open  channels  and  backwater,  mass  curves  and 
a general  discussion  of  pumps.  Turbines  and  water  power  de- 
velopments. 
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446.  Hydraulic  Laboratory.  G.  R.  Lord,  J.  J.  Traill. 

Course  1,  IV  Year;  one  3-hr.  laboratory  period  per  week, 
both  terms. 

Experimental  studies  of  hydraulic  models,  turbines  and  pumps 
are  carried  out.  Problems  assigned  in  the  study  rooms  deal  with 
channel  flow  and  other  hydraulic  features  connected  with  water 
power  installations,  flood  control,  water  supply  and  drainage 
systems. 

448.  Mechanical  and  Thermal  Measurements.  L.  E.  Jones. 

Courses  2,  3,  4,  7 and  9,  I Year;  1 hr.  lecture  per  week,  both 
terms. 

An  introduction  to  common  engineering  quantities  and  means 
of  measuring  them.  Dimensions,  units,  standards.  Length,  area, 
angle,  etc.  Time,  speed,  acceleration,  etc.  Mass,  pressure,  specific 
gravity,  power,  etc.  Temperature,  heat  quantity,  expansivity,  etc. 

449.  Treatment  of  Technical  Data.  L.  E.  Jones. 

Course  3,  II  Year;  3 hrs.  lecture  per  week,  second  term. 

Presentation  of  data;  approximate  nature  of  technical  data; 
role  played  by  mathematics;  general  numerical  methods;  methods 
of  organizing  data  for  computation;  methods  of  analyzing  tech- 
nical data;  elements  of  curve-fitting  and  statistical  treatment. 

450.  Hydraulics.  J.  J.  Traill. 

Course  5t,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A course  emphasizing  the  fundamentals  of  fluid  flow  in  pipes 
with  special  reference  to  refrigeration  problems  and  including 
discussion  of  pumps. 

Reference  books:  Elementary  Fluid  Mechanics— Vennard. 
Centrifugal  Pumps  and  Blowers — Church.  Refrigerating  Data 
Book. 

451.  Hydraulics.  G.  R.  Lord.  L.  E.  Jones. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Pumping  and  drainage  problems  connected  with  the  operation 
of  mines  and  mining  properties. 

452.  Fluid  Mechanics.  L.  E.  Jones. 

Course  6,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 

The  fundamentals  of  fluid  flow  as  generally  encountered  in 
industry.  Fluid  properties,  fluid  statics,  energy  relations,  dimen- 
sional analysis  and  dynamic  similarity,  flow  in  pipes  and  chan- 
nels, resistance  of  submerged  bodies,  effects  of  viscosity  and 
compressibility,  lubrication,  pumps  and  other  hydraulic  machines. 

453.  Fluid  Mechanics  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  6,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A course  of  laboratory  experiments  and  design  problems  to 
permit  of  correlating  flow  fundamentals  with  industrial  appli- 
cations. 
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MACHINERY 

461.  Mechanical  Engineering.  W.  G.  McIntosh. 

Course  3,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Materials  of  design  and  production  methods.  In  addition, 
standards,  tolerances,  limits,  fits,  and  mechanical  drafting  room 
practice  will  be  explained. 

Text  books:  Manufacturing  Processes — Begeman.  Drawings 
and  Drafting  Room  Practice.  A.S.A. 

462.  Elementary  Machine  Design.  R.  T.  Waines. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

A preparatory  subject  intended  to  familiarize  the  student  with 
the  different  shop  methods  and  processes,  casting,  forging,  machin- 
ing, etc.,  used  in  the  production  of  machine  parts,  to  enable  him 
to  make  proper  provision  in  the  design  of  such  parts  to  facilitate 
their  production. 

In  addition,  the  various  standards,  machine  and  pipe  threads, 
tapers,  pipe  fittings,  etc.,  are  described  and  mechanical  drafting 
room  practice  explained.  Tolerances,  limits,  fits  and  gauges  are 
discussed. 

Text  book:  Manufacturing  Processes — Begeman. 

463.  Machinery.  R.  T.  Waines. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Design  (involving  material  applications  and  calculation  of 
stresses)  and  selection  of  various  m.achine  elements  with  par- 
ticular application  to  power  transmission  (belting,  shafting  and 
gearing),  fastening  screws,  power  screws  and  wire  rope. 

464.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

The  work  in  the  laboratory  will  illustrate  the  lecture  subject. 

465.  Theory  of  Machines.  I.  W.  Smith,  J.  M.  F.  Vickers. 

Course  3,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

A study  of  basic  machine  components,  including  the  standard 
linkages,  cams,  gearing,  and  gear  trains,  with  reference  to  prac- 
tical application.  Methods  for  analysis  of  velocity,  acceleration, 
and  force  distribution  in  machines.  Effects  of  friction  and  deter- 
mination of  efficiency.  The  plotting  and  use  of  crank  effort  and 
torque  diagrams,  including  inertia  effects.  Fluctuation  of  machine 
speed  and  its  control  by  flyvi'^heels  and  governors.  Balancing  of 
rotating  and  reciprocating  parts. 

Text  book:  Theory  of  Machines — Sevan. 

Reference  books:  Theory  of  Machines — Angus.  Mechanics  of 
Machinery — Ham  and  Crane. 
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467.  Machine  Design.  W.  G.  McIntosh. 

Courses  3,  4 and  10,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

The  design  of  various  machine  elements,  including  screw 
threads  for  fastening  and  power  transmission,  shafting,  bearings 
(journal,  thrust,  ball,  and  roller)  belts,  pulleys,  spur  gears,  fly- 
wheels, keys,  clutches,  etc. 

Text  book:  Design  of  Machine  Elements — Spotts. 

468.  Machine  Design  Laboratories.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Course  3,  III  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Course  4,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Course  7,  III  Year;  3 hrs.  laboratory  per  v/eek,  second  term. 

Course  10,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Design  laboratory  work  will  be  taken  by  students  in  all  courses 
listed  above.  This  will  involve  the  design  of  machine  elements 
with  the  object  of  illustrating  the  work  covered  in  the  lecture 
subjects  in  Machine  Design.  Sketching  and  drafting  will  be  given 
with  a view  to  developing  the  student’s  judgment  and  sense  of 
proportion  in  design  and  the  application  of  drafting  room  stan- 
dards. 

Mechanics  of  Machinery  laboratory  work  will  be  taken  by 
Course  3 only.  This  will  include  the  analytical  and  graphical 
solution  of  problems  dealing  with  inertia  loads  and  stresses  and 
the  determination  of  speed  fluctuation. 

Mechanical  laboratory  work  will  be  taken  by  Courses  3 and  10. 
This  will  include  selected  experiments  in  speed  measurement,  oil 
testing,  balancing,  vibrations,  testing  of  power  drives,  etc. 

Machine  and  Welding  Shops  laboratory  work  will  be  taken  by 
all  groups.  This  will  take  the  form  of  demonstrations  of  equip- 
ment in  these  shops  with  a view  to  assisting  students  in  the 
visualization  of  manufacturing  methods  employed  for  parts  being 
designed. 

469.  Machine  Design.  R.  T.  Waines. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  design  and  selection  of  machinery  and  equipment  met 
with  in  metallurgical  plants,  and  in  mining  work. 

470.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Courses  2,  6 and  8,  IV  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Problems  worked  out  in  the  laboratory,  designed  to  give  the 
student  training  in  the  general  lay-out  of  shafting  and  plant 
machinery,  as  well  as  in  the  design  of  simple  parts  for  chemical 
and  metallurgical  apparatus,  and  mine  machinery. 
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471.  Machine  Design.  J.  A4.  F.  Vickers. 

Course  5,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Some  acquaintance  with  the  selection  of  materials  and  their 
use  in  the  design  and  construction  of  machinery.  Machine  parts 
are  analysed  as  to  suitable  materials,  production  methods,  and 
the  nature  and  magnitude  of  the  stresses  encountered. 

Text  book:  Design  of  Machine  Elements — Spotts. 

472.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  J.  M.  F.  Vickers. 

Course  5,  III  Year;  3 hrs  laboratory  per  week,  both  terms. 

The  work  in  the  laboratory  will  consist  of  the  analytical  solu- 
tion of  problems,  illustrating  the  principles  involved  in  the 
lecture  course,  and  the  standard  practice  in  making  assembly  and 
detail  machine  drawings. 

473.  Machine  Design.  W.  G.  McIntosh. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  is  a continuation  of  subjects  467  and  466.  It  will  involve 
the  design  of  various  machine  elements  and  equipment  including 
machine  frames,  hooks,  hoisting  equipment,  crankshafts,  gears 
(helical,  herringbone,  bevel,  screw,  and  worm),  springs,  clutches, 
brakes,  thin  and  thick  wall  vessels. 

An  introduction  will  be  given  to  the  study  of  vibration  prob- 
lems encountered  in  high  speed  engines  and  machines. 

Text  book:  Design  of  Machine  Elements — ^Spotts. 

474.  Machine  Design  Laboratories.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybezak. 

Course  3,  IV  Year;  5 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Advanced  laboratory  work  involves  both  analysis  and  design  of 
machine  elements,  machine  units,  and  complete  machines.  The 
selection  of  problems  is  made  with  a view  to  giving  the  student 
as  broad  a coverage  as  possible  and  providing  experience  in 
combining  of  elements  to  form  a machine  of  smooth  and  har- 
monious design.  Some  of  this  work  will  involve  special  shafting 
problems  including  graphical  solutions,  critical  speeds,  and  mul- 
tiple supports. 

Work  wi]l  be  given  in  the  Mechanical  Laboratory  on  gauging 
and  fine  measurements,  experimental  stress  analysis,  vibration, 
and  bearing  testing. 

475.  Machine  Design.  I.  W.  Smith. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  stress  analysis  and  the  design  of  various  machine 
elements,  including  shafting,  bearings,  belts,  gears,  flywheels,  etc. ; 
also  an  introduction  to  work  on  speed  fluctuation  and  balancing. 

Text  book:  Design  of  Machine  Elements — Spotts. 
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476.  Manufacturing  Processes.  K.  G.  Livingston. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

First  term  work  deals  with  the  steel  Industry.  Processes  con- 
sidered are  those  involved  in  iron  and  steel  production,  casting, 
machinery,  welding  and  heat  treatment. 

Processes  by  which  textiles,  glass,  paper,  and  rubber  are  manu- 
factured are  discussed  during  the  second  term. 

Text  book:  Manufacturing  Processes — Begemari. 

477.  Manufacturing  Processes  Laboratory.  K.  C.  Livingston. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Problems  based  upon  the  topic  treated  in  subject  476  will  be 
given  during  the  first  term. 

The  class  during  the  second  term  will  be  concerned  with  the 
process  and  management  problems  of  some  industries. 

478.  Machine  Design.  I.  W.  Smith. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A series  of  lectures  on  design  methods  related  to  heat  engines, 
including  force  analysis,  speed  fluctuation,  flywheel  design,  high 
speed  bearings,  and  thermal  stress. 

Reference  books:  Design  of  Machine  Elements — - Spotts. 
Mechanics  of  Machinery — Ham  and  Crane.  Analysis  and  Lubri- 
cation of  Bearings — Shaw  and  Macks. 

479.  Machine  Design.  R.  T.  Waines. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  of  various  machine  elements,  particularly  those 
likely  to  be  met  with  in  chemical  plants,  and  an  outline  of  the 
properties,  production  methods,  and  selection  of  materials  used 
in  machine  equipment. 

Reference  book:  Process  Equipment  Design — Hesse  and  Rush- 
ton. 

480.  Theory  of  Machines  Laboratory.  W,  G.  McIntosh.  I.  W.  Smith, 

R.  T.  Waines,  J.  M.  F.  Vickers. 

Course  3,  H Year;  3 hrs.  laboratory  per  week,  both  terms. 

Problems  will  be  given  in  mechanical  engineering,  including 
velocity,  acceleration,  and  force  analyses;  speed  fluctuation;  cam 
layout;  gearing;  and  balancing. 

MATHEMATICS 

490.  Calculus.  I.  R.  Pounder,  G.  F.  D.  Duff,  H.  Rund,  J.  T.  Jenkins. 
W.  A.  Skirrow,  A.  W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Derivation  of  the  fundamental  formulas  of  the  differential  and 
integral  calculus,  with  applications  to  problems  concerning  curves, 
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areas,  volumes,  lengths.  Problems  are  dealt  with  in  the  drafting 
room  as  outlined  in  subject  275. 

491.  Calculus.  G.  de  B.  Robinson,  W.  O.  J.  Moser,  A.  Robinson,  R.  G. 

Stanton,  W.  T.  Tutte. 

Courses  1,  3,  4,  6,  7 and  8,  II  Year;  2 hrs.  lectures  per  week, 
both  terms. 

Continuation  of  subject  490.  The  elementary  theory  reviewed 
and  extended,  with  special  attention  to  applications  in  engineer- 
ing. Introduction  to  simple  differential  equations.  Problems  are 
dealt  with  in  the  drafting  room  as  outlined  in  subjects  284,  285, 
286,  287,  288  and  289. 

492.  Analytical  Geometry.  I.  R.  Pounder,  G.  F.  D.  Duff,  H.  Rund, 

J.  T.  Jenkins,  W.  A.  Skirrow,  A.  W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  1 hr.  lecture  per 
week,  both  terms. 

The  Analytical  Geometry  covers  the  more  familiar  propositions 
dealing  with  the  straight  line,  circle,  parabola,  ellipse,  and  hyper- 
bola. Introduction  to  Analytical  Geometry  of  Three  Dimensions. 
In  addition,  problems  are  dealt  with  in  the  drafting  room  as  out- 
lined in  subject  275. 

494.  Least  Squares.  O.  J.  Marshall,  H.  L.  Macklin. 

Course  1,  II  Year;  3 hrs.  laboratory  per  week,  second  term. 

The  general  principles  of  probability  of  errors,  elementary 
problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observations,  empirical  constants  and  formulae. 

Text  boohs:  Least  Squares  in  Engineering — Coddington  and 
Marshall.  Printed  Lecture  Notes. 

495.  Mathematical  Problems.  W.  J.  Webber,  D.  A.  F.  Robinson,  W.  T. 

Tutte,  D.  W.  T.  Bean,  H.  A.  Eliopoulos. 

Courses  5 and  10,  II  Year;  3 hrs.  problems  per  week,  both 
terms. 

The  weekly  sheet  of  prepared  problems  will  be  based  on  the 
content  of  courses  504,  506,  507,  and  will  provide  training  in 
operating  the  routine  processes  of  the  Calculus  and  will  illustrate 
these  by  applications  to  Mechanics  and  Geometry.  Students  will 
be  given  an  opportunity  to  have  their  difficulties  in  these  courses 
cleared  up. 

501.  Probability  and  Numerical  Methods. 

Courses  5 and  10,  II  Year;  2 hrs.  lectures  per  week,  second 
term.  (2  hrs.  lectures  per  week,  both  terms;  Session  1956-57.) 

Definition  of  probability;  binomial,  Poisson,  and  normal  dis- 
tributions; frequency;  sampling  distributions.  Examples  of  esti- 
mation, hypothesis  testing,  control  charts,  regression,  and  analy- 
sis of  variance.  Finite  differences;  operators;  interpolation; 
numerical  integration  and  solution  of  equations;  inversion  of 
matrices. 
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502.  Algebra  and  Geometry. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Complex  numbers,  elementary  theory  of  equations,  rational 
functions,  vectors  and  matrices,  coordinate  systems,  planes,  lines, 
standard  surfaces  of  the  second  degree,  principal  axes. 

503.  Calculus. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introduction  of  differential  and  integral  calculus  with  appli- 
cations; limits,  power  series,  the  exponential  and  logarithmic 
functions;  trigonometric  and  hyperbolic  functions  and  their  in- 
verses. 

Text  books:  Calculus — Sherwood  and  Taylor.  Introduction 
to  the  Calculus — Beatty  and  Jenkins. 

504.  Differential  Calculus.  D.  A.  F.  Robinson. 

Courses  5 and  10,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Differentiation,  Taylor’s  theorem  and  series  for  functions  of 
one  or  more  variables,  familes  of  curves  and  surfaces  and  their 
differential  equations,  Jacobians,  geometrical  and  mechanical 
applications. 

Text  book:  Advanced  Calculus— Sokolnikoff. 

505.  Integral  Calculus  and  Differential  Equations.  W.  J.  Webber. 

Courses  5 and  10,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

The  indefinite  integral,  integration  of  rational  and  other 
special  functions,  the  definite  integral,  differentiation  with  respect 
to  a parameter,  multiple  integration,  Fourier’s  series,  geometrical 
and  mechanical  applications,  approximate  integration,  introduc- 
tion to  ordinary  differential  equations. 

Text  book:  Advanced  Calculus — Sokolnikoff. 

506.  Analytical  Geometry  of  Space.  W.  T.  Tutte. 

Courses  5 and  10,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Cartesian  and  other  systems  of  point  coordinates,  curves  and 
surfaces  and  their  equations  in  parametric  or  non-parametric 
form,  data  fixing  planes,  lines,  conics,  and  quadrics,  generating 
lines  and  circular  sections  of  quadrics,  classification  of  quadrics, 
tangent  cones  to  quadrics,  metric  and  projective  properties  of 
quadrics,  families  of  quadrics,  ruled  surfaces  and  surfaces  of 
revolution. 

Text  book:  Coordinate  Geometry — Eisenhart. 

507.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj,  A.  J.  Coleman, 

J.  W.  Graham,  R.  Wormleighton. 

Courses  1,  3,  4,  6 and  8,  III  Year;  1 hr.  lecture  per  week, 
both  terms. 

First  order  equations  solvable  by  quadratures,  linear  equations 
of  first  and  second  orders,  linear  equations  with  constant  co- 
efficients of  higher  order. 
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Text  books:  Elementary  Differential  Equations — Kells.  Differ- 
erential  Equations — Reddick. 

508.  Theory  of  Functions.  Mrs.  C.  C.  Krieger-Dunaj. 

Courses  5 and  10,  III  Year;  1 hr.  lecture  and  1 hr.  problem 
work  per  week,  both  terms. 

Complex  numbers,  limits  and  series,  analytic  functions, 
Cauchy’s  theorem,  Taylor  and  Laurent  series,  singularities  and 
their  significance,  analytic  continuation,  contour  integration, 
conformal  mapping  of  one  plane  region  on  another. 

Text  books:  Functions  of  a Complex  Variable — Phillips. 
Theory  of  Functions — Copson.  Theory  of  Functions  as  applied 
to  Engineering  Problems — Rothe,  Ollendorf,  and  Pohlhausen. 
Introduction  to  Complex  Variables  and  Applications — Churchill. 

509.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj. 

Courses  5 and  10,  III  Year;  1 hr.  lecture  and  1 hr.  problem 
work  per  week,  both  terms. 

First  order  equations  solvable  by  quadratures,  depression  of 
the  order,  and  linear  equation,  the  linear  equation  with  constant 
coefficients,  operator  methods,  the  linear  partial  differential 
equation,  particular  equations  of  the  second  order. 

Text  books:  Differential  Equations — Piaggio.  Intermediate 
Differential  Equations— Rainville.  Fourier  Series  and  Boundary 
Value  Problems — Churchill. 

MATHEMATICS,  APPLIED 

520.  Theoretical  Mechanics.  J.  A.  Steketee. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

A systematic  application  of  mathematical  methods  to  the  solu- 
tion of  problems  in  mechanics,  with  em,phasis  on  general  prin- 
ciples. The  problems  deal  chiefly  with  the  plane  motion  of 
particles  and  rigid  bodies.  Lagrange’s  equations  are  introduced. 

Text  book:  Principles  of  Mechanics — 'Synge  and  Griffith. 

521.  Differential  Equations  of  Mathematical  Physics.  A.  Robinson, 

J.  A.  Steketee. 

Courses  5 and  10,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

The  underlying  theory  and  important  particular  equations,  in- 
cluding eigenvalues  and  eigenfunctions,  Fourier  series,  spherical 
and  cylindrical  harmonics,  vibration  of  strings,  membranes,  and 
rods,  sound  waves,  water  waves,  equation  of  heat  conduction. 

Text  books:  Fourier  series  and  Boundary  Value  Problems — ■ 
Churchill.  Modern  Operational  Mathematics  in  Engineering — 
Churchill.  Partial  Differential  Equations  of  Mathematical  Phy- 
sics— Webster. 
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522.  Theoretical  Mechanics.  J.  A.  Steketee. 

Course  5,  III  Year;  1 hr.  lecture  and  1 hr.  problem  work  per 
week,  both  terms. 

A systematic  application  of  mathematical  methods  to  the  solu- 
tion of  problems  in  mechanics,  with  emphasis  on  .general  prin- 
ciples. The  problems  deal  chiefly  with  the  plane  motion  of  par- 
ticles and  rigid  bodies.  Lagrange’s  equations  are  introduced. 

Text  book:  Principles  of  Mechanics — Synge  and  Griffith. 

523.  Adjustment  of  Observations.  O.  J.  Marshall. 

Courses  1^,,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observed  data,  with  particular  reference  to  survey- 
ing measurements. 


METALLURGICAL  ENGINEERING 

530.  Metallurgy.  L.  M.  Pidgeon,  H.  U.  Ross. 

Course  8,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

531.  Principles  of  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A general  discussion  of  the  fundamental  principles  of  extrac- 
tive metallurgy  with  reference  to  the  production  of  the  more 
important  metals. 

532.  Principles  of  Extractive  Metallurgy  Laboratory.  H.  U.  Ross, 

C.  J.  B.  Fincham. 

Course  8,  III  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  continuous  laboratory  per  week,  second  term. 

Experiments  in  pyrometry,  furnaces,  roasting,  smelting,  leach- 
ing, retorting,  refining,  electrolysis  designed  to  illustrate  the 
principles  underlying  these  operations. 

533.  Principles  of  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  5m  and  8,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A discussion  of  the  structure  of  solids  with  particular  reference 
to  x-ray  methods  of  investigation;  the  solidification  of  metals, 
and  the  plastic  deformation  of  metals  with  reference  to  the  dis- 
location theory. 

534.  Principles  of  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  5m  and  8,  III  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Practical  work  relating  to  subject  533. 
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535.  Metallurgical  Theory.  C.  J.  B.  Fincham. 

Course  8,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  physico-chemical  principles  of  metallurgy.  . 

536.  Metallurgical  Problems  Laboratory.  FI.  U.  Ross,  C.  J.  B.  Fincham. 

Course  8,  III  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Problems  in  chemistry,  physical  chemistry  and  thermodynamics 
as  applied  to  metallurgical  processes  and  operations  relating  to 
subjects  530,  531  and  535. 

537.  Physical  Metallurgy.  J.  W.  Rutter. 

Course  4,  II  Year;  Course  3,  III  Year;  2 hrs.  lectures  per 
week,  first  term. 

A general  course  in  Physical  Metallurgy,  dealing  with  the 
structure  of  metals  and  alloys,  with  special  reference  to  the  fer- 
rous alloys  of  practical  importance.  The  influence  of  mechanical 
deformation,  heat  treatment,  and  composition  on  the  structure 
is  considered;  and  the  relation  between  the  structure  and 
mechanical  properties  is  examined. 

538.  Physical  Metallurgy.  H.  U.  Ross. 

Courses  1 and  7,  III  Year;  Course  2,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

A short  course  on  the  structure  and  mechanical  properties  of 
metals  and  alloys  and  on  the  influence  of  heat  and  mechanical 
treatment  upon  these  properties.  Reference  is  made  particularly 
to  steels  and  the  more-important  non-ferrous  alloys.  Welding 
and  corrosion  of  metals  is  also  included. 

539.  Metallurgy.  H.  U.  Ross. 

Courses  2 and  9,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

550.  Non-Ferrous  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

Extractive  metallurgy  of  the  non-ferrous  metals,  including 
electrometallurgy. 

551.  Ferrous  Extractive  Metallurgy.  H.  U.  Ross. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  iron  and  steel. 

552.  Extractive  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  8,  IV  Year;  6 hrs.  continuous  laboratory  per  week, 
first  term. 

A continuation  of  subject  532. 

553.  Metallurgical  Theory.  C.  J.  B.  Fincham. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  chemical  equilibria  at  high  temperatures  in  ex- 
tractive metallurgy. 
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554.  Metallurgical  Problems  Laboratory.  C.  J.  B.  Fincham. 

Course  8,  IV  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Problems  relating  to  subjects  550,  551  and  553. 

555.  Metallurgy.  L.  M.  Pidgeon. 

Courses  2 and  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  extractive  metallurgy  of  the  common  metals,  together 
with  the  calculations  necessary  to  understand  metallurgical  pro- 
cesses. 

556.  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  2,  IV  Year;  6 hrs.  continuous  laboratory  per  week  for 
one  half  of  second  term. 

Similar  to  subject  532. 

557.  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  5m  and  8,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A continuation  of  subject  533  in  which  the  heat  treatment  of 
ferrous  and  non-ferrous  alloys  is  discussed. 

558.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  5m  and  8,  IV  Year;  6 hrs.  laboratory  per  week,  first 
term;  3 hrs.  laboratory  per  week,  second  term. 

Practical  work  relating  to  subject  557. 

559.  Physical  Metallurgy.  C.  E.  Elbaum. 

Courses  3 and  4,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 
A continuation  of  subject  537. 

560.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  3 and  4,  IV  Year;  3 hrs.  laboratory  per  week  for  four 
weeks,  second  term. 

A practical  course  illustrating  the  principles  dealt  with  in  sub- 
jects 537  and  559. 

561.  Physical  Metallurgy.  W.  A.  Tiller. 

Courses  5e,  5s,  5i,  5g  and  5t,  III  Year;  Course  10,  IV  Year; 
1 hr.  lecture  per  week,  both  terms. 

A short  course  in  Physical  Metallurgy;  structure  of  metals  and 
alloys;  effects  of  mechanical  distortion  and  heat  treatment  on 
structure;  relation  between  structure  and  mechanical  properties; 
and  properties  of  some  steels  and  non-ferrous  alloys. 


MODERN  LANGUAGES 

610.  English. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  1 hr.  lecture  per 
week,  both  terms. 

A course  in  essay  writing,  based  on  the  study  of  examples  of 
expository  prose.  Texts  will  be  announced  at  the  opening  of  the 
session. 
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PHYSICAL  EDUCATION 

640.  Physical  Education. 

All  courses,  I Year. 

PHYSICS 

650.  Properties  of  Matter;  Mechanics  and  Heat.  G.  D.  Scott. 

Course  5,  I Year;  3 hrs.  lectures  per  week,  both  terms. 

Text  books;  Physics,  Vol  1 — Shortley  and  Williams.  Principles 
of  Physics,  Vol.  1 — Sears.  Theory  of  Measurements — Tuttle  and 
Satterly. 

651.  Properties  of  Matter;  Mechanics  and  Heat  Laboratory.  G.  D.  Scott, 

Miss  K.  M.  Grossley. 

Course  5,  I Year;  3 hrs.  laboratory  per  week,  both  terms; 
1 hr.  tutorial  per  week,  both  terms. 

Supplementary  to  subject  650. 

653.  Elementary  Light.  M.  F.  Crawford. 

Courses  5 and  10,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Fundamental  theory  of  light,  including  treatment  of  interfer- 
ence, diffraction,  polarized  light,  and  the  introduction  of  geo- 
metrical optics. 

Reference  books:  Light  for  Students — Edser.  Introduction  to 
Physical  Optics — Robertson.  Optical  Measuring  Instruments — 
Martin. 

655.  Physics  Laboratory  (Magnetism  and  Electricity  and  Light). 

Courses  5 and  10,  II  Year;  6 hrs.  laboratory  per  week,  first 
term;  3 hrs.  laboratory  per  week,  second  term. 

Course  10,  II  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

Work  carried  out  under  the  direction  of  the  staff  in  Physics, 
covering  lectures  dealt  with  in  subjects  652  and  653. 

656.  Physics  of  Solids  and  Fluids.  C.  Barnes. 

Course  5,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Gravitational  potential  and  Laplace’s  equation.  Vibration 
theory — damped  motion,  coupled  oscillations,  etc.  Elasticity.  In- 
troduction to  fluid  motion  and  heat  conduction.  Differential 
equations  of  quantum  mechanics. 

657.  Thermodynamics  and  Kinetic  Theory.  D.  G.  Ivey. 

Course  5,  III  Year;  3 hrs.  lectures  per  week,  both  terms. 

Temperature  scales,  thermometry,  calorimetry.  First  and 
Second  laws,  Entropy  and  Kelvin  Thermodynamic  Scale,  equa- 
tions of  state,  the  Virial  expansion.  Ideal  and  van  der  Waal’s 
gases.  Specific  heats.  Thermodynamic  functions.  Joule-Thomson 
effect.  Radiation  and  pyrometry  up  to  Wien  and  Planck  Laws. 
Distribution  of  velocities.  Transport  Phenomena.  Brownian 
motion. 
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659.  Physical  Laboratory.  D.  G.  Ivey. 

Course  5,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Experiments  illustrating  the  principles  involved  in  the  two 
preceding  subjects. 

660.  Optics.  R.  Richmond. 

Courses  5i  and  5s,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Optics.  The  theory  of  paraxial  rays  and  aberrations  in  optical 
instruments.  Theory  of  prism  spectrographs:  dispersion,  resolving 
power,  and  light  power. 

Reference  books:  Applied  Optics  and  Optical  Design,  Part 
One — Conrady.  The  Principles  of  Optics — Hardy  and  Perrin. 
Fundamentals  of  Optical  Engineering — Jacobs.  Experimental 
Spectroscopy — Sawyer. 

661.  Optics.  R.  Richmond. 

Courses  5i  and  5s,  III  Year;  3 hrs.  laboratory  per  week,  first 
term. 

Supplementary  to  subject  660. 

663.  Atomic  Physics.  Miss  E.  J.  Allin,  W,  H.  Watson,  H.  L.  Welsh. 

Courses  5e,  5i,  5g,  5m,  5s  and  5t,  IV  Year;  3 hrs.  lectures  per 
week,  both  terms. 

Introduction  to  quantum  theory,  atomic,  molecular  and  nu- 
clear physics. 

665.  Physical  Laboratory.  H.  J.  G.  Ireton. 

Course  5s,  IV  Year;  9 hrs.  laboratory  per  week,  both  terms. 

Course  5m,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Accompanying  the  lecture  subjects  663,  666,  and  669. 

666.  Advanced  Optics.  M.  F.  Crawford. 

Course  5s,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Diffraction,  interference,  and  polarisation. 

Text  books:  Physical  Optics — Wood,  Diffraction  of  Light, 
X-Rays,  etc. — Meyer.  Applications  of  Interferometry — Williams. 
Cours  d’Optique — Bruhat. 

669.  Analysis  of  Materials  by  Spectrographic  and  X-Ray  Methods, 

H.  J.  C.  Ireton. 

Course  5s,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Qualitative  and  quantitative  methods  of  spectro-chemical  analy- 
sis of  materials.  The  physical  properties  of  X-rays,  their  pro- 
duction and  applications  to  crystal  structure. 

Reference  books:  Applied  X-Rays — Clark,  Chemical  Spectro- 
scopy— Erode.  Optical  Methods  of  Chemical  Analysis — Gibb, 

670.  Exploration  Geophysics.  P.  N.  S.  O’Brien. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Physical  principles  underlying  geophysical  methods  used  in 
locating  mineral  deposits.  Particular  attention  is  given  to  mag- 
netic, electrical,  electromagnetic,  gravitational,  seismological. 
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thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 

Applied  Geophysics — Eve  and  Keys. 

671.  Exploration  Geophysics.  P.  N.  S.  O’Brien. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Introduction  to  physical  principles  underlying  geophysical 
methods  used  in  locating  mineral  deposits.  Particular  attention 
is  given  to  magnetic,  electrical,  electromagnetic,  gravitational, 
seismological,  thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 
Applied  Geophysics — Eve  and  Keys. 

672.  Geophysics.  P.  N.  S.  O’Brien. 

Course  5g,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  670. 

673.  Geophysics.  P.  N.  S.  O’Brien. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms, 
laboratory  course  accompanying  subject  671. 

674.  Physical  Laboratory.  H.  J.  C.  Ireton. 

Course  5i,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Accompanying  subject  663. 

675.  Physics  of  the  Earth.  J.  T.  Wilson,  C.  Barnes. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  considerations  of  gravitation;  the  figure  of  the  earth  and 
isostacy;  terrestrial  magnetism  and  atmospheric  electricity;  seis- 
mology; internal  structure  and  constitution  of  the  earth;  radio- 
activity, geothermal  heat  and  the  age  of  the  earth. 

676.  The  Structure  and  Properties  of  Matter.  A.  G.  H.  Hallett,  J.  N.  P. 

Hume,  G.  D.  Scott,  V.  G.  Smith. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

An  introduction  to  the  mechanical,  electrical,  magnetic,  thermal 
and  optical  properties  of  matter  in  terms  of  atoms. 

677.  Physics  Laboratory.  The  Staff  in  Physics. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  twelve  3 hr.  periods. 

To  accompany  subject  376. 

690.  Practical  Experience. 

Students  in  the  courses  listed  below  are  required  to  have, 
before  graduation,  practical  work  of  a nature  acceptable  to  the 
department  concerned.  This  may  be  obtained  during  the  summer 
vacations  but  work  done  before  entering  the  Faculty  may  also 
meet  the  requirements.  Instructions  will  be  issued  by  the  depart- 
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ments  concerning  the  type  of  work  which  is  acceptable.  Practical 
experience  certificate  forms  may  be  obtained  from  the  depart- 
ments and  should  be  returned  there  when  completed.  . 


Course 
Course 
Course 
Course 
Course 
Course 
Course  8 
Course  9 


600  hours 
6 months 
1200  hours 
1200  hours 
800  hours 
1200  hours 
800  hours 
6 months 


SURVEYING 


All  students  taking  Field  Work  in  subjects  710  to  720,  in- 
clusive, will  be  required  to  use  Departmental  Field  Books. 

710.  Surveying.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  J.  R. 
Larke. 

Courses  1,  2 and  9,  I Year;  1 hr.  lecture  per  week,  first  term. 

General  principles  and  practice  of  surveying  with  the  tape,  the 
transit,  and  the  level,  and  computation  of  corrections,  azimuths, 
bearings,  latitudes  and  departures,  co-ordinates  and  areas. 

Text  book:  Surveying — Philip  Kissam. 

Reference  books:  Plane  Surveying — Tracy.  Elementary  Sur- 
veying— Breed  and  Hosmer.  Surveying — Breed. 

712.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  T.  L.  Roive,  B.  J. 
Haynes,  J.  R.  Larke,  O.  Lloyd. 

Courses  1,  2 and  9,  I Year;  3 hrs.  per  week,  first  term. 

Practice  in  chaining;  keeping  of  field  notes;  the  use  of  the 
transit  in  surveying  closed  figures  and  traverse  lines;  plotting  by 
co-ordinates;  computing  of  areas;  instrumental  work  with  the 
level  and  calculating  the  volume  of  excavations. 

714.  Surveying.  O.  J.  Marshall. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Simple,  reverse,  compound  and  spiral  curves  as  applied  to 
highway  and  railroad  surveying.  Main  features  of  mine  and 
hydrograhic  surveying. 

Text  books:  Printed  notes — Staff  in  Surveying.  Route  Surveys 
— Skelton. 

715.  Surveying.  H.  L.  Macklin. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Mine  surveying,  with  problems  related  thereto.  Simple  curves, 
stadia  and  plane  table  topographical  surveying.  Practical  deter- 
mination of  time,  latitude  and  azimuth  by  methods  adapted  to 
the  surveyor’s  transit. 
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Text  books:  Surveying — Breed  and  Hosmer.  Introduction  to 
Mine  Surveying — Staley. 

716.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  O. 

Lloyd. 

Course  1,  II  Year;  5 hrs.  per  week,  first  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling  and  curves. 

717.  Field  Work.  H.  L.  Macklin,  B.  J.  Haynes. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  first  term;  2 hrs. 
per  week,  second  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling,  curves  and  topography. 

718.  Construction  Surveying.  O.  Lloyd. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  second  term. 
Construction  surveys  are  taken  up  under  the  following  head- 
ings, and  the  work  is  treated  as  applying  equally  to  railroads, 
highways,  canals,  transmission  lines,  etc. 

Earthwork : 

(a)  Cross  sectioning. 

[b)  Computation  of  volume. 

{c)  Mass  or  haul  diagram. 

Transition  and  Vertical  curves  (including  super-elevation). 
Railway  turnouts  and  sidings. 

Layout  of  roads  and  sewers. 

720.  Survey  Camp.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes, 
O.  Lloyd,  J.  R.  Larke,  G.  B.  Langford,  W.  W.  Moorhouse. 

Courses  1,  2 and  9,  HI  Year;  Aug.  15  to  Sept.  17 — Gull  Lake 
or  Dorset. 

Course  1 : 

{a)  Secondary  Triangulation  and  Base  Line  Measurements. 
{h)  Highway  and  Railway  Location. 

{c)  Cross  Sectioning  and  Computation  of  Earthwork. 

{d)  Stadia  and  Plane  Table  Topography. 

{e)  Observations  for  Time,  Azimuth,  and  Latitude. 

Courses  2 and  9 : 

{a)  Stadia  and  Plane  Table  Topography. 

(6)  Mine  Surveying,  using  overhead  stations. 

{c)  Shaft  plumbing  and  use  of  Auxiliary  Telescope. 

{d)  Geological  Surveying  and  mapping. 

Students  in  Courses  1,  2 and  9 will  be  required  to  take  the 
Survey  Camp  between  the  Second  and  Third  Years;  on  failure 
to  do  so,  this  subject  will  be  carried  as  a supplemental  in  the 
Third  Year. 
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721.  Survey  Camp.  O.  J.  Marshall,  B.  J.  Haynes. 

Course  l^j,  IV  Year;  Aug.  29  to  Sept.  17  (3  weeks)  Dorset. 
Triangulation,  traverses,  levelling  and  astronomical  observa- 
tions by  precise  methods. 


THESIS 

730.  Thesis. 

Ail  courses,  IV  Year. 

Every  student  in  the  Fourth  Year  is  required  to  prepare  a 
thesis  on  an  approved  subject.  Instructions  will  be  issued  by  the 
departments  concerned. 

In  some  cases  written  presentation  is  required,  in  others  oral 
and  written,  or  it  may  consist  of  a research  problem  followed  by 
a written  thesis  or  report. 


SECTION  IX.  EXAMINATIONS 

ANNUAL  EXAMINATIONS 


1.  Annual  examinations  will  be  held  in  April  except  as  provided  in 
paragraph  2 below. 

2.  Annual  examinations  will  be  held  at  the  beginning  of  the  second 
term  in  all  subjects  completed  during  the  first  term. 

3.  Promotions  from  one  year  to  another  are  made  on  the  results  of 
term  work  and  the  annual  examinations.  A student  proceeding  to  a 
degree  must  pass  in  all  term  work  and  examinations  in  all  subjects  of 
his  course,  and  at  the  periods  arranged  by  the  Council. 

4.  The  pass  marks  required  on  written  examinations  and  laboratory 
work  in  each  subject  is  50%  and  a student  must  obtain  a weighted 
average  of  60%  in  order  to  pass  in  the  work  of  the  year.  He  shall  be 
required  to  pass  a supplemental  examination  in  each  subject  in  which  he 
obtains  less  than  50%.  Subjects  will  be  weighted  according  to  the  num- 
ber of  hours  devoted  to  them,  the  hours  assigned  to  laboratory  subjects 
being  given  one  half  the  weight  of  those  in  lecture  subjects. 

5.  Honours  and  scholarships  will  be  awarded  upon  the  basis  of  the 
weighted  average. 

6.  Honours  will  be  awarded  to  a student,  who  at  the  Annual  Exami- 
nations passes  in  all  written  and  laboratory  subjects  and  who  also  obtains 
a weighted  average  of  75%  on  the  work  of  the  year. 

7.  Honour  graduate  standing  will  be  granted  to  those  who  obtain 
honours  in  the  final  year  and  in  one  previous  year. 

8.  A student  who  fails  in  the  work  of  any  year,  provided  he  is  other- 
v/ise  eligible,  will  be  permitted  to  register  provisionally  for  the  purpose 
of  repeating  the  year. 

9.  A student  who  during  either  term  of  the  Session,  fails  to  perform 
satisfactorily  the  work  of  his  course,  may  be  required  to  withdraw  at 
any  time  and  not  permitted  to  present  himself  at  the  final  examinations 
of  his  year. 

10.  A student  will  not  be  allowed  to  repeat  the  work  of  more  than 
one  year  in  his  entire  undergraduate  course. 

11.  Candidates  who  are  repeating  the  work  of  any  year  will  be  re- 
quired to  take  again  the  whole  course  of  instruction  in  the  year  in  which 
they  failed  before  presenting  themselves  a second  time  for  examination. 

12.  A student  should  submit  to  Council  immediately  after  its  occur- 
rence, evidence  of  any  illness  or  mishap  which  occurs  during  the  session; 
any  petition  for  leniency  on  account  of  such  incidents  may  be  refused 
consideration  if  received  after  the  third  day  following  the  last  day  of 
examinations. 
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13.  A student  who  has  failed  to  complete  satisfactorily  the  course  in 
Physical  Education  prescribed  for  the  First  Year  will  not  be  perrriitted  to 
register  in  the  Third  Year. 

14.  A student  will  not  be  allowed  to  write  any  examinations  if  he  has 
not  paid  all  fees  and  dues  for  which  he  is  liable  at  that  time. 


SUPPLEMENTAL  EXAMINATIONS 

1.  The  supplemental  v/ritten  examinations  will  begin  on  the  22nd  day 
of  August,  1955.  Application  (on  the  prescribed  form)  to  take  such  ex- 
aminations, including  practical  ones,  must  be  received  from  the  candi- 
date by  the  Secretary  of  the  Faculty  not  later  than  July  15th,  and  the 
fee  named  in  Sec.  VI,  para.  10,  received  by  the  Chief  Accountant  not 
later  than  September  1st.  Council  reserves  the  right  to  reject  applications 
of,  or  impose  penalties  upon,  those  failing  to  comply  with  these  require- 
ments. Arrangements  will  be  made  to  conduct  supplemental  examinations 
at  the  Survey  Camp  for  those  students  in  attendance  at  the  Camp. 

2.  If  a candidate  desires  to  write  upon  an  annual  examination  as  a 
supplemental,  his  application  must  be  received  by  the  Secretary  and  his 
fee  by  the  Chief  Accountant,  for  the  January  examinations  not  later 
than  December  1st  and  for  the  April  examinations  not  later  than 
March  1st. 

3.  Except  under  very  exceptional  circumstances,  pass  standing  must 
be  obtained  in  all  written  supplementals  before  entering  the  next  higher 
year,  and  in  all  laboratory  supplementals  before  or  during  the  Session  of 
the  next  higher  year  as  may  be  required  by  the  Department  concerned. 


TERM  EXAMINATIONS 

Term  examinations  may  be  held  in  any  subject  and  at  any  time  at  the 
discretion  of  the  instructor,  or  by  the  order  of  the  Council,  and  the 
results  of  such  examination  may,  if  the  Council  so  decides,  be  incor- 
porated with  those  of  the  annual  examinations  in  the  same  subjects. 


EXTRA-CURRICULAR  ACTIVITIES  AND  ACADEMIC  CREDIT 

It  is  in  general  desirable  for  students  to  engage  to  a reasonable  extent 
in  extra-curricular  activities  in  order  that  they  may  not  become  too 
narrowly  professional  in  interests  and  outlook,  but  it  will  be  obvious 
that  no  academic  credit  or  consideration  can  be  given  for  such  activities. 
Some  offices  in  student  organizations  require  quite  large  amounts  of  time 
for  the  proper  performance  of  the  duties  connected  with  them,  and  it  is 
therefore  strongly  recommended  that  students,  particularly  those  whose 
academic  records  are  not  high,  consult  a senior  member  of  Staff  before 
allowing  themselves  to  be  nominated  for  such  offices. 


SECTION  X.  MEDALS,  PRIZES,  SCEIOLARSHIPS, 
BURSARIES  AND  FELLOWSHIPS 


Through  the  generosity  of  friends  of  the  University,  governments  and 
commercial  organizations,  encouragement  has  been  given  to  both  under- 
graduate and  graduate  work  in  the  various  branches  of  engineering 
studies  by  establishing  the  following  scholarships,  prizes,  bursaries,  and 
medals. 

Matriculation  students  are  advised  to  consult  the  University  of 
Toronto  Calendar  on  Admission  Requirements  and  Scholarships  for 
complete  details  of  awards  available  to  students  entering  this  Faculty, 

Where  it  is  necessary  to  make  application  for  an  award  it  is  so  stated 
in  the  description  and  particulars  are  given  as  to  how  the  application 
should  be  made.  In  all  other  cases  the  award  is  made  on  the  recom- 
mendation of  the  Faculty  Council  and  no  application  is  necessary. 

In  order  to  be  eligible  for  a medal,  prize,  scholarship,  bursary,  fellow- 
ship or  other  av/ards  granted  solely  upon  standing  obtained  at  an  annual 
or  special  examination  or  upon  an  essay,  or  term  v/ork,  or  other  academic 
rating,  a candidate  must  obtain  honours  at  such  annual  or  special  exami- 
nation or  upon  such  essay,  term  work,  or  other  academic  rating  unless 
the  statute  respecting  the  award  or  medal  specifies  that  standing  lower 
than  honours  may  be  accepted. 

When  an  award  or  medal  is  granted  upon  standing  obtained  on  part 
of  the  work  of  any  academic  year  the  candidate  must  obtain  standing 
but  need  not  obtain  honours  in  the  work  of  the  academic  year  as  a 
whole,  provided  he  obtains  honours  in  the  part  concerned,  unless  the 
statute  respecting  the  award  or  medal  specifies  otherwise. 

No  medal,  prize,  scholarship,  bursary,  fellowship  or  other  award  will 
be  granted  to  a candidate  who  is  conditioned  in  any  subject  at  an 
annual  examination  or  in  Physical  Education  unless  the  statute  respect- 
ing the  award  or  medal  specifies  otherwise. 

A candidate  will  not  be  permitted  to  receive  more  than  one  award 
in  a session  unless  the  statute  establishing  each  of  the  awards  concerned 
or  the  Calendar  specifies  otherwise.  Only  one  of  those  marked  by  an 
asterisk  may  be  held  in  any  one  year.  A candidate  who  would,  but  for 
this  provision,  have  received  more  than  one  award  may  have  his  name 
so  published  in  the  class  lists. 

A candidate  who  has  spent  two  sessions  in  any  year  of  an  under- 
graduate course  is  not  eligible  to  compete  for  any  award  at  the  annual 
examinations  of  that  year. 

Medals,  after  they  have  been  suitably  engraved,  will  be  given  without 
delay  to  the  winners  or  forwarded  to  them  by  registered  mail. 

Awards  granted  to  members  of  graduating  classes  other  than  awards 
for  graduate  study  and  research,  will  be  paid  in  one  instalment  as  soon 
as  possible  after  the  granting  of  the  awards. 
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All  other  awards  will  be  paid  (i)  if  of  the  value  of  $50  or  less,  in  one 
instalment  on  November  20  and  (ii)  if  of  the  value  of  more  than  $50  in 
two  equal  instalments,  the  first  on  November  20  and  the  second  on 
February  20,  in  the  session  following  the  granting  of  the  awards  pro- 
vided that  no  payment  is  made  to  a candidate  {a)  who  is  not  in  regular 
attendance  upon  lectures  and  laboratory  classes  in  the  Faculty,  or  if  the 
Calendar  so  specifies,  in  the  course  in  which  the  award  is  established  or 
granted  (b)  who  does  not  present  at  the  Chief  Accountant’s  Office 
before  each  payment  a certificate  of  attendance  upon  lecture  and  labora- 
tory classes  signed  by  two  senior  members  of  the  staff. 

The  Senate  may,  on  the  recommendation  of  the  Faculty,  permit  a 
candidate  to  whom  an  award  has  been  granted  to  postpone  attendance 
upon  lectures  and  laboratory  classes  for  one  year.  Further  postponement 
may  be  permitted  on  application. 


Name 

Amount 

1 

Application 

required 

Available 
only  to  a 
limited 

group  or 
single  course 

1 

See 

page 

Available  to  Students 
Entering  the  First  Year 
Applied  Science  Bursaries 

$2000 

Yes 

No 

128 

J.  P.  Bickell  Foundation 

Scholarships  (5) 

-S6000 

Yes 

Yes 

129 

Class  of  1937  Engineering 

Bursary 

SlOO 

Yes 

No 

131 

Dominion-Provincial  Student 
Aid  Bursaries,  Type  A 

Yes 

No 

131 

Engineering  Alumni 

Admission  Bursaries 

$300 

AYs 

No 

132 

Engineering  Alumni  Admission 
Scholarship 

$400 

Yes 

No 

132 

Hagarty  Memorial  Scholarship . 

$60 

Yes 

Yes 

133 

The  Leonard  Foundation 

Scholarships 

Yes 

Yes 

136 

O.H.A.  War  Memorial 

Scholarship 

$200 

Yes 

Yes 

140 

A.P.E.O.  Admission  Scholarship 

$450 

Yes 

No 

141 

Simpson-Sears  Limited 

(Northern  Ontario)  Scholar- 
ship   

$100 

Yes 

Yes 

144 

Smith  and  Stone  Limited 

Bursaries 

$150 

Yes 

Yes 

145 

Students’  Administrative  Coun- 
cil Admission  Scholarship.  . . . 

$350 

Yes 

Yes 

145 
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Name 

Amount 

Application 

required 

Available 
' .only  to  a 
limited 
group  or 
single  course 

See 

page 

U.T.S.  Engineering  Scholarship . 

$250 

Yes 

Yes 

147 

Wallberg  Admission  Scholar- 
ships (2) 

$1000 

Yes 

No 

147 

Available  to  Students 
Completing  the  First  Year 
American  Society  for  Metals 
Scholarship 

$400 

No 

Yes 

127 

Babb  Bursary  Fund 

— 

Yes 

Yes 

128 

Baptie  Scholarship 

— 

No 

Yes 

129 

T.  H.  Biclde  Prize 

$30 

No 

Yes 

130 

Dominion-Provincial  Student- 
Bursaries 

Yes 

No 

131 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

131 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

135 

Johnson’s  Wax  Scholarship.  . . . 

$1800 

No 

Yes 

135 

Garnet  W.  McKee-Lachlan 
Gilchrist  Scholarship  in 
Engineering  Physics 

$60 

No 

Yes 

137 

*MacLennan-LacLeod  Mem- 
orial Prize 

$25 

No 

No 

138 

Charles  Gordon  Manning  Prize 

— 

No 

No 

138 

*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

139 

^Paulin  Memorial  Scholarship. . . 

$300 

No 

Yes 

141 

*Professional  Engineers 

Scholarships  (3) 

$225 

No 

Yes 

142 

*Ransom  Scholarship  in 

Chemical  Engineering 

$150 

No 

Yes 

142 

S.  Ubukata  Fund 

— 

Yes 

Yes 

146 

University  Alumni  Federation 
War  Memorial  Scholarships  . 

$200 

Yes 

No 

146 

University  Naval  Training 
Division  Bursaries 

$100 

Yes 

Yes 

146 

University  of  Toronto  General 
Bursaries 

Yes 

No 

147 

*Wallberg  Undergraduate 

Scholarships  (2) 

$1000 

No 

No 

147 
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Name 

Amount 

Application 

required 

1 Available 
only  to  a 
limxited 

group  or 
single  course 

See 

page 

Available  to  Students 
Completing  the  Second  Year 
*Harvey  Aggett  Memorial 

Scholarship 

$75 

No 

No 

127 

Ardagh  Prize 

— 

No 

Yes 

128 

Babb  Bursary  Fund 

— 

Yes 

Yes 

128 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

129 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

130 

Domnnion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

131 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

131 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

133 

Hugh  Gall  Award 

$100 

Yes 

No 

133 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

135 

*Garnet  W.  McKee-Lachlan 
Gilchrist  Geophysics 
Scholarships 

No 

Yes 

137 

Charles  Gordon  Manning  Prize 

— 

No 

No 

138 

*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

139 

*William  R.  Worthington 

Memorial  Scholarship 

$400 

No 

Yes 

148 

W.  G.  Millar  Memorial 

Scholarship 

$250 

Yes 

Yes 

139 

James  L.  Morris  Memorial  Prize 

$60 

No 

Yes 

140 

*Egerton  S.  Noble  Scholar- 
ships (2) 

$500 

No 

No 

140 

^Professional  Engineers 

Scholarships  (3) 

$225 

No 

Yes 

142 

*Rhodes  Scholarship 

£400 

Yes 

No 

142 

Scottish  Rite  Masons  Bursary  . 

$100 

Yes 

Yes 

144 

Edith  Tyrrell  Memorial 

Bursarv 

$300 

Yes 

Yes 

145 

University  Alumni  Federation 
War  Memorial  Scholarships  . 

$200 

Yes 

No 

146 

University  of  Toronto  General 
Bursaries 

Yes 

No 

147 

*Wallberg  Undergraduate 

Scholarshios 

$500 

No 

No 

147 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 

group  or 
single  course 

See 

page 

Available  to  Students 
Completing  the  Third  Year 
Babb  Bursary  Fund 

Yes 

Yes 

128 

F.  W.  Baldwin  Prize 

$25 

No 

Yes 

128 

J.  P.  Bickeli  Foundation 

Bursaries 

Yes 

Yes 

129 

T.  H.  Bickle  Prize 

$30 

No 

A’es 

130 

*Boiler  Inspection  and  Insurance 
Company  Scholarship 

$150 

No 

Yes 

130 

*CaIifornia  Standard  Under- 
graduate Scholarships  (2) . . . . 

$750 

No 

Yes 

130 

Chemical  Institute  of  Canada 
Prize 

$25 

No 

Yes 

130 

Archie  B.  Crealock  Memorial 
Prize 

$50 

No 

Yes 

131 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

131 

*John  M.  Empey  Scholarship.  , . 

$100 

No 

No 

131 

E.I.C.  Prize 

$25 

No 

Yes 

132 

Engineering  Society  Semi- 
Centennial  Award 

$75 

No 

No 

132 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

133 

Heating  and  Air  Conditioning 
Engineers  Prize 

$75 

No 

No 

134 

Hudson  Bay  Mining  and 
Smelting  Company  Limited 
Scholarships 

$800 

Yes 

Yes 

134 

*Hydro-EIectric  Power  Com- 
mission Scholarship.  . 

$300 

No 

No 

135 

*Jenkins  Scholarship  in 
Engineering 

$200 

No 

No 

135 

*Kennecott  Copper  Corporation 
Scholarship 

$1000 

No 

Yes 

136 

Loan  Funds 

— 

Yes 

No 

154 

J.  A.  D.  McCurdy  Prize.  . . . 

$25 

No 

Yes 

136 

Alexander  MacLean  Scholar- 
ship   

$250 

No 

Yes 

138 

^Marsland  Engineering  Ltd. 
Scholarship.  . . 

$500 

No 

Yes 

139 

*Professional  Engineers 
Scholarships  (3) . . 

$225 

No 

Yes 

142 

Rhodes  Scholarship.  . 

£400 

Yes 

No 

142 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 

group  or 
single  course 

See 

page 

RCE  Memorial  Scholarship.  . . . 

$125 

Yes 

Yes 

143 

*CharIes  H.  Sage  Scholarships  (2) 

$500 

No 

No 

140 

Edith  Tyrrell  Memorial  Bursary 

$300 

Yes 

Yes 

145 

University  Alumni  Federation 
War  Memorial  Scholarships  . 

$250 

Yes 

No 

146 

University  of  Toronto  General 
Bursaries 

Yes 

No 

147 

*Wallberg  Undergraduate 

Scholarships 

$500 

No 

No 

147 

Available  to  Students 
Completing  the  Fourth  Year 
Henry  G.  Acres  Medal 

No 

Yes 

126 

Ontario  vSection,  American 
Society  for  Metals  Prize 

$50 

No 

Yes 

127 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

129 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

131 

Heating  and  Air  Conditioning 
Engineers  Prize 

$50 

No 

No 

134 

INCO.  Scholarship 

$500 

Yes 

Yes 

135 

Loan  Funds 

— 

Yes 

No 

154 

Massey-Harris-Ferguson  Ltd. 
Scholarships  (2) 

$500 

Yes 

Yes 

139 

“Second  Mile  Engineer”  Award 

$100 

No 

Yes 

144 

University  of  Toronto  General 
Bursaries 

— 

Yes 

No 

147 

Available  to  Graduates 
Athlone  Fellowships 

Yes 

No 

148 

C.I.L.  Fellowship  in  Chemistry 

$1200 

Yes 

Yes 

148 

Canadian  Lumbermen’s  Associ- 
ation Timber  Research 
Fellowship 

$1000 

Yes 

No 

148 

Consolidated  Mining  and  Smelt- 
ing Company  Fellowship.  . . . 

$1000 

Yes 

No 

149 

1851  Exhibition  Science 

Research  Scholarships 

£275 

Yes 

Yes 

149 

Imperial  Oil  Graduate  Research 
Fellowships 

$4000 

Yes 

Yes 

150 
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Name 

Amount 

Application 

required 

x^vailable 
only  to  a 
limited 
group  or 
single  course 

See 

page 

McCharles  Prize 

SI  000 

No 

No 

150 

The  University  of  Manchester 

Toronto  Fund 

£100 

Yes 

No 

151 

National  Sewer  Pipe  Limited 

Scholarship.  . 

$500 

Yes 

Yes 

151 

Nipissing  Mining  Research 

Fellowships.  

S600 

Yes 

No 

151 

H.  W.  Price  Research  Fellow- 

ship in  Electrical  Engineering 

— 

Yes 

Yes 

152 

Raymond  Priestley  Fellowship 

£450 

Yes 

No 

152 

Rhodes  Scholarship 

£400 

Yes 

No 

142 

Royal  Institution  of  Great 
Britain  Science  Research 

Scholarships 

£350 

Yes 

No 

152 

Steel  Company  of  Canada,  Ltd., 

Fellowship 

$1500 

Ye-s 

Yes 

153 

Arthur  Hays  Sulzberger  Fellow- 

ship   

$1000 

Yes 

No 

153 

1940  Toronto  Fund . 

— 

Yes 

No 

153 

Wallberg  Research  Fellowships. 

$3000 

Yes 

No 

153 

NOTE — On  account  of  the  continued  tendency  towards  lower  rates  of 
interest  it  is  possible  that  the  value  of  certain  scholarships  or  prizes 
at  the  time  of  payment  may  prove  to  be  less  than  the  amount  stated 
in  the  calendar. 

In  those  cases  where  the  amount  of  the  award  is  not  payable  from 
income  earned  on  an  endowed  fund,  payment  will  be  dependent  on 
the  receipt  of  the  amount  of  the  annual  award  from  the  donor. 

HENRY  G.  ACRES  MEDAL 

The  Henry  G.  Acres  Medal  is  the  gift  of  Mrs.  Henry  G.  Acres  in 
memory  of  her  late  husband,  Henry  G.  Acres,  M.E.,  D.Sc.,  a graduate 
of  the  School  of  Practical  Science  in  the  class  of  1903.  Throughout  his 
professional  life  Dr.  Acres  was  associated  with  major  power  develop- 
ments in  Canada  and  abroad.  As  chief  hydraulic  engineer  for  the 
Hydro-Electric  Power  Commission  of  Ontario  in  the  period  1911  to 
1923,  he  was  responsible  for  the  design  and  construction  of  nearly 
twenty  power  plants,  including  the  Queenston-Ghippawa  development.’ 
Entering  private  practice  in  1924,  and  until  his  death  in  1945,  he  con- 
tinued to  widen  and  extend  his  interests.  He  became  chief  engineer  of 
the  Grand  River  Conservation  Commission  and  responsible  for  the  de- 
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sign  and  construction  of  the  Shand  dam  and  related  work.  Later,  he  was 
consulting  engineer  for  the  extensive  power  developments  at  Shipshaw 
on  the  Saguenay  River,  which  was  vital  to  the  production  of  aluminum 
for  war  purposes.  Many  of  the  provinces  of  Canada  sought  his  services 
and  he  advised  with  respect  to  work  in  Newfoundland,  South  America 
and  India. 

This  medal  is  awarded  annually  to  the  student  in  the  Fourth  Year 
who  is  registered  in  the  course  in  Civil,  Mechanical,  or  Electrical  Engi- 
neering, and  who  obtains  the  highest  aggregate  percentage  at  the  an- 
nual examinations  of  the  Third  and  Fourth  Years,  provided  always  that 
the  student  obtains  honour  standing  in  the  examinations  of  the  Fourth 
Year.  Receipt  of  the  medal  does  not  preclude  a student  from  being 
granted  such  other  award  as  may  in  the  opinion  of  the  Council  be 
appropriate. 


HARVEY  AGGETT  MEMORIAL  SCHOLARSHIP 

This  scholarship  was  donated  by  the  late  Mr.  J.  T.  Aggett,  of  Toronto, 
as  a perpetual  memorial  to  his  son,  the  late  Lieutenant  Harvey  Aggett, 
who  enlisted  in  March,  1915,  during  his  second  year  in  this  Faculty,  and 
was  killed  in  action  at  Passchendaele  on  6th  November,  1917. 

This  annual  scholarship  of  the  value  of  the  annual  income  from  the 
fund  is  to  be  awarded  to  a student  of  the  Second  Year  in  this  Faculty 
who,  obtaining  honours  and  being  one  of  the  first  three  in  his  year  by 
his  standing  at  the  annual  examinations,  has  been  adjudged  highest  of 
the  three  in  general  student  activities  and  service  in  the  University  dur- 
ing his  period  of  attendance.  When  regulations  do  not  permit  the  win- 
ner to  hold  this  scholarship  the  students  to  be  considered  for  the  award 
shall  be  the  first  three  in  the  year  exclusive  of  any  student  who  holds  a 
scholarship  of  higher  value. 

AMERICAN  SOCIETY  FOR  METALS  SCHOLARSHIP 

This  scholarship  of  the  value  of  $400.00  (U.S.)  is  awarded  from  time 
to  time  at  the  discretion  of  the  Board  of  Trustees  of  the  American  So- 
ciety for  Metals  Foundation  for  Education  and  Research.  The  award 
is  made  by  the  Head  of  the  Department  of  Metallurgical  Engineering 
to  a student  entering  the  second  year  of  Metallurgical  Engineering  whom 
the  Head  of  the  Department  deems  most  deserving.  Under  certain  cir- 
cumstances, the  award  may  be  made  to  a student  other  than  one  enter- 
ing the  second  year.  No  application  is  necessary. 

ONTARIO  CHAPTER,  AMERICAN  SOCIETY  FOR  METALS  PRIZE 

The  Ontario  Chapter,  American  Society  for  Metals  offers  a prize  of 
$50.00  to  a student  registered  in  the  graduating  class  in  Metallurgical 
Engineering.  The  award  is  made  annually,  commencing  1951,  on  the 
recommendation  of  the  staff  in  the  Department  of  Metallurgical  Engi- 
neering, primarily  on  the  basis  of  a Thesis  on  either  physical  or  extrac- 
tive metallurgy.  The  prize  may  be  held  along  with  any  other  award. 
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APPLIED  SCIENCE  BURSARIES 

To  assist  promising  students  in  the  secondary  schools  who  would 
otherwise  be  prevented  for  financial  reasons  from  entering  the  Faculty 
of  Applied  Science,  the  Board  of  Governors  has  allocated  $2000  to  assist 
such  persons  to  commence  work  at  the  University.  A number  of  Bur- 
saries, each  amounting  to  approximately  $200,  will  be  awarded  to  those 
applicants  who  are  considered  by  the  Council  of  the  Faculty  to  be  most 
eligible.  An  applicant  must  have  obtained  First  Class  Honours  in  Mathe- 
matics and  a high  proficiency  record  in  the  remaining  subjects  of  the 
Grade  XIII  examinations  for  the  Province  of  Ontario,  or  their  equiv- 
alent. 

Each  applicant  must  apply  by  letter,  giving  full  particulars  of  his  case, 
to  the  Secretary  of  the  Faculty  of  Applied  Science  and  Engineering  not 
later  than  September  1.  This  application  must  be  accompanied  by  a 
letter  of  recommendation  from  the  principal  of  the  secondary  school 
where  his  standing  was  obtained,  and  if  possible  a second  letter  of 
recommendation  from  a graduate  in  engineering,  preferably  of  the  Uni- 
versity of  Toronto,  who  resides  or  practises  in  the  vicinity.  Application 
for  admission  to  the  University,  accompanied  by  matriculation  certificates, 
must  also  be  submitted  to  the  Registrar  of  the  University  at  the  same 
time  that  application  for  the  Bursary  is  submitted  to  the  Secretary  of 
the  Faculty.  Some  members  of  the  engineering  profession  have  agreed 
to  act  as  counsellors  to  prospective  students,  and  the  name  of  one  or 
more  of  these  men  residing  in  the  neighbourhood  of  the  applicant  may 
be  obtained  on  application  to  the  Secretary  of  the  Faculty. 

ARDAGH  PRIZE 

The  Ardagh  Prize,  of  the  annual  value  of  the  income  from  a fund,  has 
been  provided  in  memory  of  his  parents  by  Professor  E.  G.  R.  Ardagh, 
B.A.Sc.,  F.R.S.C.,  formerly  professor  of  Applied  Chemistry  in  the 
Faculty.  It  is  awarded  to  the  student  who  attains  the  highest  standing 
in  Honours  at  the  annual  examinations  of  the  Second  Year  in  the  Course 
in  Chemical  Engineering.  The  first  award  was  made  on  the  results  of 
the  annual  examination  of  1946. 

Provision  has  been  made  for  annual  increases  to  the  fund  from  which 
the  prize  is  derived  until  the  sum  of  Five  Thousand  Dollars  is  reached 
in  1956,  at  which  time  the  award  becomes  the  Ardagh  Scholarship  of 
the  value  of  the  income  from  the  said  fund. 

THE  BABB  BURSARY  FUND 

Bursaries  from  this  fund  are  available  to  students  in  any  year  of  the 
course  in  Aeronautical  Engineering.  Application  is  made  through  the 
Secretary  of  the  Faculty. 

THE  F.  W.  BALDWIN  PRIZE 

The  F.  W.  Baldwin  Prize  of  a value  of  $25.00  was  established  by  the 
trustees  of  a fund  created  by  the  members  of  the  Number  3 Squadron, 
University  Air  Training  Corps  (1941-44),  in  memory  of  Frederick  Walker 
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“Casey”  Baldwin,  a graduate  of  the  School  of  Practical  Science,  who 
made  a significant  contribution  in  the  field  of  Aeronautics  in  Canada; 
and  who  flew,  on  March  12th,  1908,  near  Hammondsport,  N.Y.,  the 
“Redwing,”  the  first  biplane  built  by  the  Aerial  Experiment  Association. 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautical Engineering  who,  taking  honours,  ranks  highest  in  the  annual 
examinations  of  Third  Year  in  “structural  subjects.” 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 

BAPTIE  SCHOLARSHIP 

The  Baptie  Scholarship  is  derived  from  a bequest  under  the  will  of 
the  late  Mrs.  Margaret  W.  Baptie,  of  Ottawa,  and  the  Board  of  Gov- 
ernors has  directed  that  a scholarship  of  one  half  the  annual  income 
shall  be  awarded  annually  to  an  engineering  student  on  the  record  of 
the  First  Year.  The  Board  of  Governors  also  authorizes  a remission  of 
fees  in  the  case  of  the  holder  of  the  scholarship,  up  to  Seventy-five 
Dollars. 

The  conditions  of  the  award  are  as  follows:  That  the  scholarship  be 
awarded  to  the  student  who,  in  the  annual  examinations  of  the  First 
Year,  enrolled  in  any  one  of  the  courses  of  Civil  Engineering,  Mining 
Engineering,  Mechanical  Engineering,  Chemical  Engineering,  Electrical 
Engineering,  or  Metallurgical  Engineering,  obtains  the  highest  aggregate 
percentage  of  marks  in  those  subjects  which  are  common  to  the  First 
Year  curricula  of  those  courses.  The  first  award  was  made  on  the  results 
of  the  annual  examinations  of  the  Session  1925-26. 

J.  P.  BICKELL  FOUNDATION  SCHOLARSHIPS 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  in  the 
Faculty  of  Arts  and  the  Faculty  of  Applied  Science  and  Engineering 
seven  scholarships  for  students  entering  the  First  Year,  of  a possible 
value  of  Twelve  Hundred  Dollars  each,  payable  Six  Hundred  Dollars 
in  the  First  Year,  and  provided  certain  academic  requirements  are  met. 
Four  Hundred  Dollars  in  the  Second  Year  and  Two  Hundred  Dollars 
in  the  Third  Year. 

Application  must  be  made  to  the  Bickell  Foundation  by  May  1st  and 
in  order  to  be  eligible  the  applicant  must  undertake  to  register  in  a 
course  in  Mining  or  Geology  in  the  Faculty  of  Applied  Science  and 
Engineering,  or  in  a course  in  Honour  Science,  or  Mathematics,  Physics 
and  Chemistry  in  the  Faculty  of  Arts.  If  registering  in  the  Faculty  of 
Arts,  the  applicant  must  state  his  intention  of  proceeding  in  a course  in 
Mining  or  Geology  in  future  years. 

Full  particulars  and  application  forms  may  be  obtained  from  the  J.  P. 
Bickell  Foundation,  in  care  of  the  National  Trust  Co.,  20  King  St.  East, 
Toronto,  or  from  the  Registrar  of  the  University. 

The  first  awards  were  made  for  the  Session  1952-53. 

J.  P.  BICKELL  FOUNDATION  BURSARIES 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  the 
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J.  P.  Bickell  Foundation  Bursaries  in  the  Faculty  of  Arts  and  the  Faculty 
of  Applied  Science  and  Engineering.  An  applicant  in  the  latter  Faculty 
must  be  registered  in  the  Second,  Third  or  Fourth  Years  in  Mining  or 
Geology.  He  must  demonstrate  financial  need  and  have  satisfactory 
academic  standing. 

Application  must  be  made  to  the  Registrar  of  the  University. 

THE  T.  H.  SICKLE  PRIZE 

The  T.  H.  Bickle  Prize  is  the  gift  of  Mr.  and  Mrs.  E.  W,  Bickle  in 
memory  of  their  son,  T.  H.  Bickle,  an  undergraduate  of  Trinity  College 
and  a member  of  the  Senior  Intercollegiate  Swimming  Team  at  the  time 
of  his  death  in  1937.  The  income  from  the  endowment  fund  will  be  used 
to  purchase  a suitable  prize  to  be  awarded  annually  to  a member  of  the 
Senior  Intercollegiate  Swimming  Team  of  this  University  in  any  year, 
faculty  or  school.  The  Committee  of  Award  shall  consist  of  the  Dean  of 
the  Faculty  of  Arts,  the  University  Registrar,  the  Director  of  Athletics, 
and  the  Honorary  Coach  of  Swimming.  In  av/arding  the  Prize  the  Com- 
mittee shall  consider  the  character,  scholarship,  and  general  interests  of 
the  members  of  the  team. 

BOILER  INSPECTION  AND  INSURANCE  COMPANY  SCHOLARSHIP 

The  Boiler  Inspection  and  Insurance  Company  of  Canada  offers  a 
scholarship  in  the  Course  in  Mechanical  Engineering  of  the  value  of 
One  Flundred  and  Fifty  Dollars  to  the  student  who  obtains  highest 
honour  standing  in  the  regular  examinations  of  the  Third  Year. 

The  successful  candidate  will  be  expected  to  proceed  to  his  Fourth 
Year  during  the  session  next  following  the  date  of  the  award. 

The  amount  of  the  award  will  be  credited  by  the  Chief  Accountant 
to  the  fees  of  the  Fourth  Year  of  the  successful  candidate. 

THE  CALIFORNIA  STANDARD  COMPANY  UNDERGRADUATE  SCHOLARSHIPS 

The  California  Standard  Company  has  donated  two  Scholarships  in 
the  Faculty  of  Applied  Science  and  Engineering,  each  of  a value  of 
$375.00,  to  be  awarded  upon  the  basis  of  the  examinations  of  the  Third 
Year.  One  scholarship  is  open  to  students  in  Applied  Geology,  Mining 
Engineering  or  Engineering  Physics,  the  other  scholarship  to  any  student 
in  any  Engineering  Course  including  those  already  named.  The  awards 
are  intended  primarily  to  interest  students  in  oil  exploration  and  pro- 
duction. 

The  first  awards  were  made  at  the  end  of  the  Session  1951-52. 

CHEMICAL  INSTITUTE  OF  CANADA  PRIZE 

The  Chemical  Institute  of  Canada  offers  a prize  of  the  annual  value 
of  $25.00  in  books  to  the  student  registered  in  the  course  in  Chemical 
Engineering  who,  having  obtained  honours,  receives  the  highest  standing 
in  the  written  and  laboratory  work  of  the  Third  Year. 

The  first  award  was  made  on  the  results  of  the  final  examinations  of 
1947. 
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CLASS  OF  1937  ENGINEERING  BURSARY 

The  class  of  1937  presents  annually  a bursary  of  $100  to  assist  worthy 
engineering  candidates  to  enter  the  Faculty.  The  award  is  based  on  the 
student’s  high  school  standing  and  on  his  need  for  financial  assistance. 

The  recipient  is  selected  from  applicants  for  Applied  Science  Bur- 
saries, and  from  candidates  sponsored  by  Engineering  Counsellors  and 
by  members  of  the  Glass  of  1937. 

ARCHIE  B.  CREALOCK  MEMORIAL  PRIZE 

The  Archie  B.  Crealock  Memorial  Prize  is  the  gift  of  Mrs.  Archie  B. 
Crealock,  in  memory  of  her  husband,  an  eminent  bridge  engineer  and  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto.  It  is  offered  annually  to  the  student  of  the  Third 
Year  in  the  Course  in  Civil  Engineering,  who,  having  obtained  honours 
in  that  year,  is  deemed  to  be  the  most  worthy  of  the  award.  The  award 
is  made  primarily  on  the  basis  of  academic  standing  in  the  structural 
subjects  of  the  Year,  but  extra-curricular  activities  are  also  taken  into 
consideration.  The  Prize  consists  of  engineering  books  to  the  value  of 
Fifty  Dollars.  The  award  will  not  necessarily  be  made  in  any  year. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES,  TYPE  ‘a’ 

These  Bursaries  are  available  to  students  whose  parents  are  resident 
in  Ontario,  who  are  entering  the  First  Year  of  University,  and  who  are 
in  financial  need.  Application  is  made  not  later  than  May  1st,  through 
the  Principal  of  the  secondary  school  which  the  student  is  attending. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES  TYPE  “b” 

Under  this  programme,  Bursaries  may  be  awarded  to  students  in 
financial  need  who  are  resident  in  Ontario  and  who  are  in  attendance  at 
the  University  of  Toronto.  To  be  eligible,  students  must  have  obtained 
not  less  than  sixty-six  per  cent,  at  their  last  annual  examination.  Further 
information  may  be  obtained  from  the  Secretary  of  the  Faculty. 

THE  JOHN  M.  EMPEY  SCHOLARSHIPS 

The  John  M.  Empey  Scholarship  Fund  was  established  under  a be- 
quest of  $10,000  in  the  Will  of  the  late  John  Morgan  Empey,  B.A.Sc,, 
1903.  Three  seholarships  of  equal  value  are  provided  from  the  income 
from  the  Fund.  One  of  these  scholarships  is  av/arded  in  each  of  the 
First,  Second,  and  Third  Years  on  the  results  of  the  annual  examinations, 
to  a student  who,  taking  honours,  obtains  the  highest  average  percentage 
of  marks  in  the  written  and  laboratory  subjects  of  his  Year.  The  scholar- 
ships are  open  to  any  students  registered  in  the  Faculty.  In  case  the 
winner  of  any  one  of  these  scholarships  does  not  attend  this  Faculty 
during  the  session  next  following  the  award,  the  right  to  the  scholarship 
shall  be  forfeited  and  the  award  shall  be  made  to  another  eligible  student. 
The  scholarships  were  awarded  for  the  first  time  in  1944. 
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ENGINEERING  ALUMNI  ADMISSION  BURSARIES 

The  Engineering  Alumni  Association  has  made  available  annually  five 
bursaries  of  a value  of  $300  each.  Applicants  must  be  residents  of 
Ontario,  register  in  the  First  Year  of  the  Faculty  of  Applied  Science 
and  Engineering,  and  need  financial  assistance. 

Applicants  should  consult  their  secondary  school  Principal  for  details. 
Further  information  may  be  obtained  from  the  Chairman,  Engineering 
Alumni  Education  Committee,  Faculty  of  Applied  Science  and  Engineer- 
ing, University  of  Toronto. 

ENGINEERING  ALUMNI  ADMISSION  SCHOLARSHIP 

The  Engineering  Alumni  Admission  Scholarship,  the  gift  of  the  Engi- 
neering Alumni  Association,  of  the  value  of  $400,  is  awarded  on  the 
recommendation  of  the  Council  of  the  Faculty  to  the  candidate  who 
obtains  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a stu- 
dent who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  his  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

ENGINEERING  INSTITUTE  OF  CANADA  PRIZE 

The  Engineering  Institute  of  Canada,  having  in  view  that  one  of  its 
objects  is  to  facilitate  the  acquirement  and  interchange  of  professional 
knowledge  among  its  members,  offers  an  annual  prize  of  Twenty-five 
Dollars  in  this  University,  commencing  1931,  to  the  student  who,  in  his 
Third  Year  in  any  one  of  the  six  courses  of  Engineering,  has  proved 
himself  most  deserving  as  disclosed  by  the  examination  results  of  the 
year,  in  combination  with  his  activities  in  the  Engineering  Society  or 
with  a local  branch  of  another  recognized  engineering  organization. 

ENGINEERING  SOCIETY  SEMI-CENTENNIAL  AWARD 

The  Engineering  Society  Semi-Centennial  Award,  to  the  value  of 
Seventy-five  Dollars,  was  established  in  1931  to  commemorate  the  semi- 
centennial of  the  founding  of  the  “School”.  The  award  is  made  to  a 
student  entering  the  final  year. 

The  selection  is  based  upon  the  following  qualifications,  which  bear 
equal  weight  in  the  selection  of  the  winner:  (a)  General  “School” 
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activities,  (b)  Contributions  to  the  Engineering  Society  Executive  Com- 
mittee. (c)  Personality,  and  social  and  athletic  activities,  {d)  Academic 
standing. 

J.  A.  FINDLAY  SCHOLARSHIPS 

These  scholarships  were  established  through  a legacy  bequeathed  by 
the  late  Miss  Janet  Findlay  to  the  Department  of  Mechanical  Engineer- 
ing. Two  scholarships  are  available,  each  of  a value  of  one  half  of  the 
income  of  the  fund,  to  students  in  this  Course,  one  for  a student  in  the 
Third  Year,  the  other  for  a student  in  the  Fourth  Year,  but  only  if  the 
student  continues  his  course  in  Mechanical  Engineering.  The  selection 
will  be  made,  on  recommendation  of  the  Head  of  the  Department  of 
Mechanical  Engineering,  from  amongst  the  four  students  having  the 
highest  average  percentage  of  marks  at  the  annual  examinations  in  the 
Second  and  Third  Years  respectively,  but  in  making  the  award  the 
student’s  general  character,  fitness  for  his  profession,  and  financial  cir- 
cumstances will  be  given  consideration.  In  case  a student  who  has  been 
awarded  one  of  the  scholarships  changes  his  course  or  does  not  attend 
this  University  during  the  next  following  session,  he  shall  forfeit  his 
right  to  the  scholarship  and  the  award  shall  be  made  to  another  eligible 
student. 


HUGH  GALL  AWARD 

The  Hugh  Gall  Award,  of  the  annual  value  of  One  Hundred  Dollars, 
the  gift  of  the  Graduate  Class  of  1910,  “to  commemorate  a deceased 
classmate  who  was  a splendid  type  of  student,  a loyal  friend,  and  nation- 
ally outstanding  in  athletic  achievement  during  his  undergraduate 
career”,  was  established  in  1946  for  a five  year  period  and,  through  the 
generosity  of  Mrs.  Hugh  Gall  extended  for  a further  three  year  period. 
It  is  awarded  to  a student,  who,  having  completed  his  First  Year  with  a 
general  average  of  at  least  66%  without  conditions,  has  entered  the 
Second  Year,  and  is  in  special  need  of  financial  assistance  in  order  to 
enable  him  to  continue  his  course.  It  is  desirable,  but  not  necessary,  that 
the  recipient  shall  not  already  have  been  given  any  other  scholastic 
award  or  scholarship  applicable  to  the  Second  Year  and  he  shall  have 
shown  indications  of  his  firm  intention  and  ability  to  follow  successfully 
the  profession  of  engineering. 

Any  second  year  student  in  the  Faculty  of  Applied  Science  and  Engi- 
neering is  eligible  to  apply  for  this  Bursary.  Applications  should  be  made 
to  the  Secretary  of  the  Faculty  not  later  than  one  month  after  the  open- 
ing of  the  session. 

THE  REGINALD  AND  GALER  HAGARTY  SCHOLARSHIP 

The  Reginald  and  Galer  Hagarty  Scholarship,  in  memory  of  the  dearly 
beloved  sons  of  Lieutenant-Colonel  E.  W.  Hagarty,  B.A.  1883,  M.A. 
1908,  and  Charlotte  Ellen  Hagarty,  his  wife.  Reginald  Edward  Walter 
Hagarty,  B.A. Sc.  (Honours)  1908,  a graduate  of  the  University  in  the 
Faculty  of  Applied  Science  and  Engineering  and  at  the  time  of  his 
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death  on  April  29,  1925,  a Consulting  Structural  Engineer.  Lieutenant 
Daniel  Galer  Hagarty,  Princess  Patricia’s  Canadian  Light  Infantry,  a 
member  of  the  class  of  1916  in  Applied  Science,  enlisted  for  the  Great 
War  at  the  end  of  his  third  year  in  June,  1915,  killed  in  action  in 
Sanctuary  Wood,  June  2,  1916.  The  scholarship  is  given  in  recognition 
of  the  fact  that  their  father  was  an  honour  graduate  in  Classics  of  the 
University  of  Toronto.  It  is  of  the  value  of  the  annual  interest  on  the 
capital  sum  of  $2000.00  and  is  to  be  awarded  to  a student  who  has 
been  enrolled  for  his  Grade  XIII  Year  at  Harbord  Collegiate  Institute 
and  having  obtained  at  least  the  required  standing  in  each  of  the  Grade 
XIII  subjects  necessary  for  admission  to  the  Faculty,  obtains  the  highest 
standing  in  English,  a language  other  than  English,  and  Mathematics, 
among  the  students  who  apply  for  the  award  from  the  Collegiate. 
He  will  be  required  to:  {a)  register  in  the  Faculty  of  Applied  Science 
and  Engineering,  {h)  sign  a declaration  to  the  effect  that  he  is  willing 
to  take  up  arms  in  the  defence  of  Canada  and  the  British  Common- 
wealth should  necessity  arise  as  declared  by  the  Parliament  of  Canada. 
The  Scholarship  was  offered  for  award  for  the  first  time  in  1945. 
Application  should  be  made  to  the  Registrar  of  the  University. 

HEATING  AND  AIR  CONDITIONING  ENGINEERS  PRIZE 

The  Ontario  Chapter  of  the  American  Society  of  Heating  and  Air 
Conditioning  Engineers  offers  an  annual  prize  of  Seventy-five  Dollars, 
first  awarded  in  1931,  for  a period  of  five  years,  and  extended  indefi- 
nitely in  1935.  The  prize  will  be  awarded  to  a student  in  either  the 
Third  or  Fourth  Year  in  any  Course  of  the  Faculty  who,  in  the  opinion 
of  the  Department  of  Mechanical  Engineering,  has  written  the  most 
satisfactory  thesis  on  a subject  dealing  with  heating  or  ventilation,  such 
thesis  being  prepared  under  special  arrangements  made  by  the  Depart- 
ment of  Mechanical  Engineering,  the  result  to  be  reported  to  the  Coun- 
cil with  the  annual  examination  results.  The  thesis  must  be  handed  in 
not  later  than  March  1st.  The  prize  will  not  necessarily  be  awarded  in 
any  year. 

Application  should  be  made  to  the  Department  of  Mechanical  Engi- 
neering. 

HUDSON  BAY  MINING  AND  SMELTING  COMPANY  LIMITED 
SCHOLARSHIPS 

The  Hudson  Bay  Mining  and  Smelting  Company  Limited  awards 
Scholarships  to  students  who  have  obtained  their  Senior  Matriculation 
at  the  High  Schools  in  Flin  Flon,  Manitoba,  and  its  environs.  These 
Scholarships,  having  a value  of  $800.00  each  annually,  may  be  held  in 
the  Third  and  Fourth  Years  in  this  Faculty,  in  the  Course  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering,  and  Min- 
ing Geology.  Application  should  be  made  to  the  Company. 
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HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO  SCHOLARSHIPS 
IN  ENGINEERING 

The  Hydro-Electric  Power  Commission  of  Ontario  has  presented  three 
scholarships  in  Engineering,  each  of  a value  of  $300.00  to  be  awarded 
to  three  students  selected  from  among  the  higher  ranking  students  in  the 
annual  examinations  of  the  First,  Second,  and  Third  Years  in  any  course 
in  the  Faculty,  one  scholarship  in  each  year  to  be  tenable  in  the  Second, 
Third  and  Fourth  Years  respectively. 

The  first  award  was  made  at  the  annual  examinations  in  April,  1952. 


INCO  SCHOLARSHIP 

The  International  Nickel  Company  of  Canada,  Limited,  offers  a 
scholarship  of  $500.00,  commencing  with  the  Session  1941-42,  and  from 
year  to  year  thereafter  as  the  Company  may  decide,  to  be  awarded  to  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering  or  Mining 
Geology,  who  has  taken  a consistently  high  standing  in  the  majority  of 
the  subjects  of  his  course,  and  who  is  adjudged  by  the  Council  of  the 
Faculty  to  be  most  suitable  to  receive  the  award. 

The  applicant  must  proceed  to  the  M.A.Sc.  degree  in  the  Session  in 
which  he  receives  the  scholarship.  Application  must  be  made  before 
May  1st,  to  the  Secretary  of  the  School  of  Graduate  Studies,  with  a 
statement  of  the  research  problem  which  he  proposes  to  study. 


JENKINS  SCHOLARSHIP 

The  Jenkins  Scholarship,  presented  by  Jenkins  Bros.,  Limited,  Mont- 
real, first  awarded  in  1925,  has  been  donated  to  continue  indefinitely. 

This  Annual  Scholarship,  of  the  value  of  Two  Hundred  Dollars,  is 
awarded  to  the  student  of  the  Third  Year  registered  in  any  course  of 
the  Faculty  who  has  the  highest  aggregate  of  percentages  for  the  First, 
Second,  and  Third  Years. 


Johnson’s  wax  scholarship 

S.  C.  Johnson  and  Son  Limited,  Brantford,  Ontario,  have  established 
a Scholarship  of  an  annual  value  of  $600  in  each  of  the  Second,  Third 
and  Fourth  Years  or  a total  possible  value  of  $1800. 

The  recipient  must: 

(a)  be  registered  in  Chemical  Engineering  in  the  years  in  which  the 
Scholarship  is  awarded  and  held; 

(b)  in  the  opinion  of  the  Council  be  the  most  promising  and  deserving 
member  of  the  class,  obtaining  Honours  in  the  final  examinations 
of  the  First  Year; 
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(c)  in  his  Second  and  Third  Years,  maintain  academic  standing  satis- 
factory to  the  Council,  not  necessarily  Honours,  for  the  continued 
enjoyment  of  the  Scholarship. 

In  its  discretion  the  Council  may  recommend  the  award  of  any  portion 
of  the  Scholarship,  lost  by  the  original  recipient  by  failure  to  maintain 
satisfactory  academic  standing,  to  another  student  of  the  year(s)  in 
which  the  Scholarship  would  otherwise  have  been  enjoyed. 

The  first  award  was  made  on  the  results  of  the  annual  examinations 
written  in  April  1954.  It  is  not  tenable  with  any  other  Scholarship. 

KENNECOTT  COPPER  CORPORATION  SCHOLARSHIP 

The  Kennecott  Copper  Corporation  offers  a scholarship  of  a value  of 
$1000.00  annually  to  a student  who  has  completed  two  or  three  years 
of  the  course  in  Mining  Engineering.  The  award  will  be  made  on  the 
following  basis: 

(a)  primarily  on  proficiency  in  studies; 

(b)  enthusiasm,  leadership,  co-operativeness,  initiative,  ambition; 

(c)  good  health  and  sturdy  constitution; 

(d)  financial  need. 

The  first  award  was  available  in  1948. 

THE  LEONARD  FOUNDATION  SCHOLARSHIPS 

Leonard  Foundation  Scholarships  are  awarded  each  year  to  selected 
students  in  Universities  and  Colleges  across  Canada,  including  the  Uni- 
versity of  Toronto.  The  Trust  Deed  states:  “Preference  in  the  selection 
of  students  for  scholarships  shall  be  given  to  the  sons  and  daughters  re- 
spectively of  the  following:  (a)  clergymen,  (b)  school  teachers, 

(c)  officers,  non-commissioned  officers  and  men,  whether  active  or  re- 
tired, who  have  serv^ed  in  His  Majesty’s  military,  naval  or  air  forces, 

(d)  graduates  of  the  Royal  Military  College  of  Canada,  (e)  members 
of  the  Engineering  Institute  of  Canada,  (/)  members  of  the  Mining  and 
Metallurgical  Institute  of  Canada.” 

All  applicants  must  be  nominated  by  a member  of  the  General  Com- 
mittee. The  latest  date  for  the  receiving  of  applications  is  March  31st, 
for  the  following  academic  year.  Further  information  regarding  the 
procedure  to  be  followed  in  applying  for  these  scholarships  may  be 
obtained  by  writing  to  Dr.  W.  E.  Taylor,  Honorary  Secretary,  The 
Leonard  Foundation,  c/o  Toronto  General  Trusts  Corporation,  253 
Bay  Street,  Toronto. 


THE  J.  A.  D.  MCCURDY  PRIZE 

The  J.  A.  D.  McCurdy  Prize  of  a value  of  $25.00  was  established  by 
the  trustees  of  a fund  created  by  the  members  of  the  Number  3 
Squadron,  University  Air  Training  Corps  (1941-44)  in  honour  of  John 
Alexander  Douglas  McCurdy,  a graduate  of  the  School  of  Practical 
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Science,  who  “made  the  first  flight  in  Canada  on  February  23rd,  1909, 
with  a heavier-than-air  machine.” 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautical Engineering  who,  taking  honours,  ranks  highest  in  annual  ex- 
aminations of  the  Third  Year  in  the  subjects  related  to  Aerodynamics. 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 

THE  GARNET  W.  MCKEE-LAGHLAN  GILCHRIST  SCHOLARSHIP  IN 
ENGINEERING  PHYSICS 

Mrs.  Garnet  W.  McKee  and  Professor  Lachlan  Gilchrist  each  con- 
tributed $1000.00  to  provide  for  a Scholarship  in  the  First  Year  of  the 
Course  in  Engineering  Physics.  The  value  of  the  Scholarship  is  the 
annual  income  from  the  capital  fund  and  is  awarded  to  the  student  who 
ranks  first  in  honours  at  the  annual  examinations  of  the  First  Year  in 
the  Course  in  Engineering  Physics.  If  for  any  reason  that  student  is 
ineligible  to  hold  the  Scholarship,  it  will  be  awarded  by  reversion  to  the 
student  ranking  second  in  honours  in  the  Course.  In  order  to  receive 
payment  the  winner  must  register  in  the  Second  Year  of  the  Course  in 
Engineering  Physics.  The  Scholarship  was  awarded  for  the  first  time  on 
the  results  of  the  annual  examinations  of  1947. 

THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  GEOPHYSICS  SCHOI.ARS HIPS 

Financial  assistance  was  received  by  Professor  Lachlan  Gilchrist  of  the 
Department  of  Physics,  University  of  Toronto,  from  certain  organizations 
and  individuals  to  help  him  in  the  prosecution  of  his  research  work  in 
Geophysics.  With  the  consent  of  the  contributors,  the  unexpended  bal- 
ance of  these  gifts  was  transferred  by  Professor  Gilchrist  to  the  Board 
of  Governors  of  the  University  to  be  used  as  an  endowment  for  scholar- 
ships, two  of  which  were  established  in  the  Faculty  of  Applied  Science 
and  Engineering.  To  this  fund  have  been  added  additional  amounts 
received  from  the  estate  of  the  late  Garnet  W.  McKee  and  from  the 
Hollinger  Consolidated  Gold  Mines  Ltd.  They  are  awarded  by  the 
Senate,  on  the  recommendation  of  the  Council  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  first  awards  were  made  on  the  results  of 
the  Annual  Examinations  of  1941. 

The  First  Garnet  W.  McKee-Lachlan  Gilchrist  Geophysics  Scholarship. 
This  scholarship,  of  the  annual  value  of  the  income  from  $4,000.00,  is 
awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engineering 
Physics  who  obtains  the  highest  aggregate  standing  at  the  examinations 
of  the  First  and  Second  Years  in  the  Course,  provided  always  that  the 
student  obtains  honour  standing  at  the  examinations  of  the  Second  Year. 

The  Second  Garnet  W.  McKee-Lachlan  Gilchrist  Geophysics  Scholar- 
ship. This  scholarship,  of  the  annual  value  of  the  income  from  $3,000.00 
is  awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engi- 
neering Physics  who,  of  those  students  who  elect  to  proceed  in  the  Third 


138 


APPLIED  SCIENCE  AND  ENGINEERING 


Year  in  the  Geophysics  Option  of  the  Course,  obtains  the  highest  aggre- 
gate standing  at  the  examinations  of  the  First  and  Second  Years,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  examina- 
tions of  the  Second  Year,  and  excluding  always  the  student  to  whom  the 
First  Lachlan  Gilchrist  Geophysics  Scholarship  has  been  awarded. 

If  in  any  year  there  is  no  student  who  has  fulfilled  the  conditions  as 
laid  down  for  the  Second  Lachlan  Gilchrist  Geophysics  Scholarship,  it 
shall  be  awarded  to  the  student  in  the  Second  Year  in  the  Course  in 
Engineering  Physics  who  obtains  the  second  highest  aggregate  standing 
at  the  examinations  of  the  First  and  Second  Years  of  that  Course,  pro- 
vided always  that  such  student  obtains  honour  standing  in  the  exami- 
nations of  the  Second  Year. 

THE  ALEXANDER  MACLEAN  SCHOLARSHIP 

This  scholarship  was  established  by  graduates  of  the  University  of 
Toronto  and  other  friends  in  honour  of  Professor  Alexander  MacLean, 
B.A.  (1908)  who  retired  in  1954.  The  scholarship,  of  the  value  of 
$250,  is  awarded  to  a student  in  the  Third  Year  of  Geological  Sciences, 
Faculty  of  Arts,  or  in  the  Third  Year  of  Applied  Geology,  Faculty  of 
Applied  Science  and  Engineering,  who,  obtaining  not  less  than  75% 
in  the  work  of  the  year,  obtains  the  highest  standing  in  the  geological 
subjects  common  to  the  two  courses. 

The  first  award  was  made  in  1955. 

MACLENNAN-MACLEOD  MEMORIAL  PRIZE 

The  Graduating  Class  of  1910  has  donated  an  annual  prize,  known  as 
“The  MacLennan-MacLeod  Memorial  Prize”,  in  memory  of  their  first 
Class  President,  George  MacLennan,  who  was  killed  in  action  in  France 
in  1917,  and  of  Doug.  MacLeod,  their  first  Secretary,  who  died  in 
France  in  1916  from  wounds  received  in  action. 

The  prize  is  awarded  to  the  First  Year  student  in  the  Faculty  of 
Applied  Science  and  Engineering  who  ranks  highest  in  Calculus  among 
those  who  obtain  standing  without  condition  at  the  annual  written  ex- 
aminations; or,  in  the  event  of  more  than  one  student  obtaining  equally 
high  rank  in  Calculus,  the  award  is  made  to  the  one  of  these  who  also 
has  the  highest  standing  in  some  other  subject  common  to  the  com- 
petitors, such  as  Analytical  Geometry,  such  subject  to  be  determined  by 
the  Council  of  the  Faculty. 

An  award  will  not  be  made  in  any  year  in  which,  in  the  opinion  of 
the  Council,  no  student  obtains  a sufficiently  high  standing  in  Calculus 
to  merit  the  award.  If  in  any  year  no  award  is  made,  a second  award 
v/ill  be  available  in  a subsequent  year. 

CHARLES  GORDON  MANNING  PRIZE 

The  Charles  Gordon  Manning  Prize  was  established  by  a bequest 
under  the  Will  of  the  late  Jennie  Manning  in  the  amount  of  Five  Hun- 
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dred  Dollars  ($500),  the  annual  income  from  which  is  to  be  used  to  buy 
books  for  the  winner  of  the  Prize. 

The  recipient  must  be  enrolled  in  the  Second  Year  of  a course  offered 
by  the  Faculty  of  Applied  Science  and  Engineering  and,  in  the  opinion 
of  the  Council,  rank  second  to  the  student  awarded  the  Harvey  Aggett 
Memorial  Scholarship  in  the  considerations  specified  for  the  award  of 
that  Scholarship,  namely,  obtaining  honours  in  his  final  examinations 
and  being  one  of  the  first  three  in  his  year  by  his  standing  at  those 
examinations  relative  to  the  pass  requirements  in  his  Department  and 
being  “adjudged  highest  of  the  three  in  general  student  activities  and 
service  in  the  University  during  his  period  of  attendance.” 

The  first  award  was  made  on  the  results  of  the  Annual  Examinations 
of  1954. 


MARSLAND  ENGINEERING  LIMITED  SCHOLARSHIP 

The  Marsland  Engineering  Limxited  Scholarship,  the  gift  of  Marsland 
Engineering  Limited,  has  a value  of  Five  Hundred  Dollars.  It  is  awarded 
to  the  student  who,  having  been  granted  a Dominion-Provincial  Student 
Aid  Bursary  in  his  First  Year,  is  registered  in  Mechanical  or  Electrical 
Engineering  and  obtains  the  highest  average  percentage  of  marks,  with 
honours,  at  the  annual  examination  of  the  First,  Second  or  Third  Years 
in  the  session  in  which  the  award  is  made. 

The  first  award  was  made  at  the  annual  examinations  of  1954. 

MASSEY-HARRIS-FERGUSON  LIMITED  SCHOLARSHIPS 

Massey-Harris-Ferguson  Limited  has  established  two  scholarships  each 
of  an  annual  value  of  $250.00,  to  be  awarded  on  the  recommendation 
of  the  Council  of  the  Faculty  of  Applied  Science  and  Engineering  to  stu- 
dents registered  in  the  Fourth  Year  of  the  Courses  in  Mechanical  Engi- 
neering or  Engineering  and  Business.  In  making  the  award  academic 
achievement,  financial  need,  extra-curricular  activities  and  such  other 
factors  as  may  be  deemed  appropriate  will  be  taken  into  consideration. 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  15th  October. 

THE  W.  G.  MILLAR  MEMORIAL  SCHOLARSHIP 

The  W.  G.  Millar  Memorial  Scholarship  is  presented  by  Irish  and 
Maulson,  Limited,  of  an  annual  value  of  $250.00,  in  memory  of  the  late 
Mr.  W.  G.  Millar,  a member  of  the  Class  of  1914  in  Civil  Engineering. 
The  Scholarship  will  be  awarded  to  a student  entering  the  Third  Year 
in  Mining  Engineering,  on  the  recommendation  of  the  Head  of  the  De- 
partment of  Mining  Engineering. 

The  award  will  be  made  on  the  following  basis: 

{a)  In  addition  to  mental  capacity,  the  student  must  show  leader- 
ship ability  and  give  promise,  through  his  activities,  of  becoming  a 
worthwhile  influence  in  the  affairs  of  the  profession  and  the  community. 
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(b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 

month  of  the  opening  of  the  academic  year. 

JAMES  L.  MORRIS  MEMORIAL  PRIZE 

The  James  L.  Morris  Memorial  Prize  is  the  gift  of  Mrs.  J.  H.  Craig 
and  Mr.  J.  R.  Morris,  K.C.,  in  memory  of  their  father,  James  L.  Morris, 
C.E.,  O.L.S.,  D.Eng.,  the  first  graduate  of  the  School  of  Practical 
Science,  who  died  in  1946  after  a distinguished  career.  Graduating  in 
Civil  Engineering  in  1881  as  the  sole  member  of  his  class.  Dr.  Morris 
engaged  in  railway  work  for  some  time,  first  as  an  engineer  and  then  as 
a contractor.  For  43  years  he  conducted  a successful  civil  engineering 
practice  in  Pembroke,  Ontario,  involving  important  undertakings  in  the 
field  of  municipal,  power  and  bridge  work. 

This  Prize,  of  the  value  of  the  annual  income  from  $2,000.00,  is 
awarded  annually  to  the  student  in  the  Second  Year  in  the  Course  in 
Civil  Engineering  who  obtains  the  highest  aggregate  percentage  at  the 
annual  examinations  of  the  First  and  Second  Years  of  the  course,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  Examina- 
tions of  the  Second  Year. 

SPRUCE  FALLS  POWER  AND  PAPER  COMPANY  LIMITED  SCHOLARSHIPS 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
four  Scholarships  of  a value  of  $250.00  each,  two  in  the  Second  Year 
known  as  the  Egerton  S.  Noble  Scholarships  and  two  in  the  Third  Year 
known  as  the  Charles  H.  Sage  Scholarships.  They  are  awarded  on  the 
results  of  the  Annual  Examinations  of  the  Second  and  Third  Years  to 
the  students  who  stand  first  and  second  at  the  examinations  of  their 
respective  years  and  are  open  to  students  in  all  courses  in  the  Faculty. 
The  first  awards  were  made  on  the  results  of  the  examinations  of  1951. 

THE  ONTARIO  HOCKEY  ASSOCIATION  WAR  MEMORIAL  SCHOLARSHIP 

The  Ontario  Hockey  Association  War  Memorial  Scholarship,  the  gift 
of  the  Ontario  Hockey  Association,  is  to  be  awarded  annually  at  the 
Grade  XIII  examination  to  a man  student  who  has  served  overseas  with 
the  Canadian  forces,  or  to  a student  who  is  the  son  or  daughter  of  one 
who  has  so  served. 

The  value  of  this  scholarship  is  $100  in  cash,  with  an  allowance  of  the 
same  amount  on  the  tuition  fee  for  each  session. 

In  determining  the  award  of  the  scholarship,  the  academic  qualifica- 
tions of  the  candidate  shall  be  first  taken  into  account,  provided  always 
that  no  candidate  shall  be  eligible  for  an  award  who  has  not  met  all  the 


SCHOLARSHIPS 


141 


conditions  required  by  the  University  of  candidates  for  admission  scholar- 
ships generally;  but,  cceteris  paribus,  the  award  shall  be  made  to  a stu- 
dent who  is  in  proved  need  of  assistance. 

The  award  shall  be  made  by  the  Senate  of  the  University  upon  the 
report  of  a committee  to  be  appointed  by  the  Senate,  upon  which  com- 
mittee there  shall  be  always  one  member  of  the  Staff  of  the  University 
who  shall  be  deemed  to  be  the  representative  of  the  Association. 

Candidate  shall  make  application  not  later  than  May  1st  on  the 
special  form  to  be  obtained  from  the  Registrar  of  the  University. 

PAULIN  MEMORIAL  SCHOLARSHIP 

The  Paulin  Memorial  Scholarship,  provided  through  the  generosity  of 
Mr.  Fred  W.  Paulin,  a graduate  of  the  Faculty  in  1907,  was  established 
in  memory  of  his  brother,  John  Cameron  Paulin,  a student  in  Mining 
Engineering,  who  was  fatally  injured  in  1906  during  a football  practice. 
The  Scholarship  which  has  a value  of  $300.00,  is  awarded  on  the  recom- 
mendation of  the  Department  of  Mining  Engineering  to  a student  regis- 
tered in  Mining  Engineering,  who  has  successfully  completed  the  work 
of  the  First  Year. 

The  award  is  made  on  the  following  bases: 

{a)  academic  proficiency. 

(b)  qualities  necessary  for  the  development  of  leadership,  such  as 
ambition,  initiative,  resourcefulness  and  strength  of  character. 

(c)  he  must  continue  his  studies  in  Mining  Engineering  during  the 
following  session. 

The  first  award  was  made  for  the  Session  1951—52. 


ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE  PROVINCE  OF  ONTARIO 
ADMISSION  SCHOLARSHIP 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  an  Admission  Scholarship  in  Engineering  of  the  value  of 
$450.00,  awarded  for  the  Session  1953—54  at  Queen’s  University  and  for 
the  Session  1954-55  at  the  University  of  Toronto  and  thereafter  alter- 
nately at  each  University.  It  is  awarded  by  the  Senate  on  the  recom- 
mendation of  the  Council  of  the  Faculty  of  Applied  Science  and  Engi- 
neering to  the  candidate  who  obtains  the  highest  average  percentage  in 
the  subjects  of  Grade  XIII  prescribed  for  admission  to  the  Faculty  of 
Applied  Science  and  Engineering;  applicants  are  required  to  write  the 
Problems  paper  for  Scholarship  candidates,  but  the  standing  on  this 
paper  will  be  used  only  as  auxiliary  information.  In  order  to  qualify  for 
the  scholarship  a candidate  must  at  one  Scholarship  examination  obtain 
an  average  of  at  least  seventy-five  per  cent,  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  and  must  register  in  the  Faculty 
of  Applied  Science  and  Engineering.  The  scholarship  will  not  be  awarded 
to  a student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more 
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than  five  years  in  a Secondary  School  or  its  equivalent  unless  he  can 
show  evidence  satisfactory  to  the  Council  that  his  attendance  has  been 
extended  beyond  the  period  specified  for  reasons  beyond  his  control. 
This  scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Successive  awards  will  be  made  in  1956  and  every  second  year  there- 
after. Application  must  be  made  to  the  Registrar  before  May  1st. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  SCHOLARSPIIPS 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
offers  the  following  scholarships  to  students  registered  in  any  course  of 
the  Faculty  of  Applied  Science  and  Engineering:  — 

(a)  Scholarships  of  One  Hundred  Dollars,  Seventy-five  Dollars  and 
Fifty  Dollars,  respectively,  to  the  three  students  in  the  First  Year 
who,  taking  honours,  obtain  the  highest  per  cent,  of  the  total 
number  of  marks  in  their  respective  courses. 

(b)  Scholarships  of  One  Hundred  Dollars,  Seventy-five  Dollars  and 
Fifty  Dollars,  respectively,  to  the  three  students  in  the  Second 
Year  who,  taking  honours,  obtain  the  highest  per  cent,  of  the 
total  number  of  marks  allotted  to  the  subjects  of  their  respective 
courses. 

(c)  Scholarships  of  One  Hundred  Dollars,  Seventy-five  Dollars  and 
Fifty  Dollars,  respectively,  to  the  three  students  in  the  Third  Year 
who,  taking  honours,  obtain  the  highest  per  cent,  of  the  total 
number  of  marks  in  their  respective  courses. 

These  scholarships  will  not  be  awarded  to  students  who  hold  other 
scholarships. 

RANSOM  SCHOLARSHIP  IN  CHEMICAL  ENGINEERING 

The  Ransom  Scholarship  in  Chemical  Engineering  is  presented  by 
A.  C.  Ransom,  Esq.,  of  Toronto,  for  the  purpose  of  encouraging  and 
giving  financial  assistance  to  students  who  choose  the  field  of  Chemical 
Engineering.  This  donation,  consisting  of  $5,000,  provides  for  a per- 
petual scholarship  of  an  annual  amount  such  as  will  be  derived  from 
the  income  of  this  sum.  The  first  award  was  made  on  the  results  of  the 
annual  examinations  of  1938. 

The  scholarship  will  be  awarded  annually  to  the  student  registered  in 
the  Course  in  Chemical  Engineering  who  obtains  the  highest  aggregate 
percentage  of  marks  in  the  examinations  of  the  First  Year.  The  scholar- 
ship will  be  paid  to  the  winner  only  if  he  proceeds  to  take  his  Second 
Year  in  the  Course  in  Chemical  Engineering  in  the  University  of 
Toronto. 

THE  RHODES  SCHOLARSHIP 

The  Rhodes  Trustees  offer  for  award  in  the  Province  of  Ontario  two 
out  of  ten  of  the  Rhodes  Scholarships  for  Canadians,  each  of  the  basic 
value  of  £400  a year  but  temporarily  increased  to  £500.  They  are  tenable 
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ordinarily  for  two  years  at  the  University  of  Oxford.  A third  year  given 
conditionally  at  Oxford  or  elsewhere  abroad  may  be  authorized  in  proper 
cases. 

Each  candidate  must  be  a British  subject  with  at  least  five  years 
domicile  in  Canada  and  unmarried;  he  must  have  passed  his  nineteenth 
but  not  his  twenty-fifth  birthday  on  October  1st  of  the  year  for  which 
he  is  elected;  he  must  have  completed  the  first  year  and  have  entered 
upon  the  second  year  of  his  course  at  a Canadian  university  at  the  time 
of  application. 

A candidate  may  apply  either  for  the  province  in  which  he  has  his 
private  home  or  residence,  or  for  the  province  in  which  he  has  taken  his 
university  course. 

In  that  section  of  the  will  in  which  he  defined  the  general  type  of 
scholar  he  desired,  Mr.  Rhodes  mentioned  four  groups  of  qualities,  the 
first  two  of  which  he  considered  most  important; 

( 1 ) Literary  and  scholastic  attainments ; 

(2)  Qualities  of  manhood,  truth,  courage,  devotion  to  duty,  sym- 
pathy, kindliness,  unselfishness,  and  fellowship; 

(3)  Exhibition  of  moral  force  of  character  and  of  instincts  to  lead 
and  to  take  an  interest  in  his  fellows; 

(4)  Physical  vigour,  as  shown  by  fondness  for  and  success  in  outdoor 
sports. 

Some  definite  quality  of  distinction,  whether  in  intellect,  character  or 
personality,  or  in  any  combination  of  these,  is  the  most  important  re- 
quirement. Financial  need  does  not  receive  special  consideration. 

Forms  of  application  and  full  information  regarding  these  scholarships 
may  be  obtained  from  D.  R.  Michener,  Esq.,  Q.C.,  5 Rosedale  Road, 
Toronto  5,  General  Secretary  for  the  Rhodes  Scholarships  in  Canada  or 
from  A.  B.  Harvey,  Esq.,  Q.C.,  c/o  Law  Society  of  Upper  Canada, 
Osgoode  Hall,  secretary  of  the  Ontario  Selection  Committee,  or  from 
the  University  Registrar.  Selection  is  made  in  December  each  year  for 
the  scholarships  for  the  year  following.  Application  must  be  made  to  Mr. 
Harvey  or  the  appropriate  provincial  secretary  on  or  before  Novem- 
ber 1st. 


R.C.E.  MEMORIAL  SCHOLARSHIP 

The  Memorial  Fund  Committee  of  the  Royal  Canadian  Engineers  has 
established  the  R.C.E.  Memorial  Scholarship  of  a value  of  One  Hundred 
and  Twenty-five  Dollars,  open  to  students  who  have  successfully  com- 
pleted their  second  to  last  year  in  the  Faculty  of  Applied  Science  and 
Engineering  or  the  School  of  Architecture.  A candidate  must  be  a mem- 
ber in  good  standing  of  the  Canadian  Officers’  Training  Corps  and  have 
successfully  completed  one  summer  season’s  training.  Selection  is  made  on 
the  basis  of  academic  standing  and  of  qualities  of  leadership. 

Application  forms  may  be  obtained  at  the  C.O.T.C.  Orderly  Room, 
119  St.  George  St. 
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THE  SCOTTISH  RITE  MASONs’  BURSARY 

The  Scottish  Rite  Masons’  Bursary,  the  gift  of  the.  Scottish  Rite 
Masons  of  Toronto,  of  the  value  of  $100  is  awarded  to  a student  enrolled 
in  the  Second  Year  who  is  a member  of  the  Masonic  Order,  or  a son, 
brother,  nephew,  daughter,  sister  or  niece  of  a member  of  the  Masonic 
Order.  Consideration  will  be  given  to  financial  need  and  academic  stand- 
ing. Evidence  of  connection  with  the  Masonic  Order  and  information 
regarding  financial  need  must  be  given  with  the  application  which  must 
be  submitted  to  the  Secretary  of  the  Faculty. 

“second  mile  engineer”  award 

Inspired  by  an  address  of  President  William  E.  Wickenden  of  Case 
School  of  Applied  Science,  Cleveland,  called  “The  Second  Mile”,  which 
was  based  on  the  text  from  the  Sermon  on  the  Mount,  “whosoever  shall 
compel  thee  to  go  one  mile,  go  with  him  twain”,  the  Class  of  1935  has 
established  the  “Second  Mile  Engineer”  Award.  It  is  the  desire  of  the 
donors  to  encourage  students  to  participate  in  activities  outside  the 
confines  of  their  technical  training  and  to  interest  themselves  in  the 
more  liberal  subjects  of  the  curriculum.  The  value  of  the  award  is 
$100.00  and  is  given  to  a student  in  his  final  year. 

An  eligible  group  is  chosen  from  those  who  have  taken  a prominent 
part  in  the  affairs  of  the  Faculty,  either  as  office  holders  or  in  athletics. 
In  making  the  award  consideration  is  given  to  academic  standing,  with 
special  emphasis  on  the  candidate’s  attainments  in  the  cultural  and 
humanistic-social  studies.  The  subjects  which  are  stressed  are  English, 
and  Engineering  and  Society  of  the  First  Year;  Economics  of  the  Second 
Year;  and  Political  Science,  and  Modern  World  History  of  the  Third 
Year. 

Particulars  are  furnished  each  session  by  the  Class  of  1935. 

the  SIMPSON-SEARS  limited  (northern  ONTARIO)  SCHOLARSHIPS 

These  scholarships,  the  gift  of  Simpson-Sears  Limited,  are  open  only 
to  students  of  the  Copper  Cliff  High  School,  The  Sudbury  High  and 
Technical  Schools,  the  Sturgeon  Falls  High  School,  the  North  Bay  Col- 
legiate Institute  and  Vocational  School,  the  Kapuskasing  High  School 
and  all  the  Secondary  Schools  along  the  Ontario  Northland  Railway.  A 
scholarship  of  the  value  of  $100  is  available  for  each  of  the  schools 
m.entioned  and  an  additional  sum  of  $50  will  be  given  to  the  student 
who  obtains  the  highest  percentage  of  the  nine  papers  of  Grade  XIII 
selected  in  accordance  with  the  regulations. 

No  scholarship  will  be  awarded  unless  the  candidate  is  in  actual 
attendance  in  one  of  the  colleges  or  faculties  of  the  University  and  main- 
tains a uniformly  high  standard  to  the  satisfaction  of  the  donors  of  the 
scholarships. 

Application  for  these  scholarships  must  be  sent  not  later  than  May 
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15th,  to  the  Principal  of  the  North  Bay  Collegiate  Institute  and  Voca- 
tional School,  from  whom  further  information  may  be  obtained  regard- 
ing conditions  of  award. 

SMITH  AND  STONE  LIMITED  BURSARIES 

Smith  and  Stone  Limited,  Georgetown,  Ontario,  have  provided  five 
Bursaries,  each  of  a possible  value  of  $600  and  each  payable  at  the  rate 
of  $150  per  year  to  assist  deserving  students  from  the  Georgetown  High 
School. 

The  award  is  made  annually  by  the  Senate  on  the  recommendation  of 
the  Council  of  the  Faculty  to  a student: 

(a)  who  attended  Georgetown  High  School  for  at  least  2 years  and 
is  recommended  by  the  Principal; 

(b)  who  has  met  in  full  the  admission  requirements  of  the  Faculty, 
first  class  honours  not  being  a requirement. 

To  be  eligible  for  continued  enjoyment  of  the  Bursary  the  holder  must 
maintain  satisfactory  academic  standing  but  not  required  to  obtain 
honour  standing. 

The  award  was  offered  for  the  first  time  in  the  Session  1952—53. 

students’  administrative  council  admission  scholarship 

The  Students’  Administrative  Council  Admission  Scholarship  of  the 
annual  value  of  $300,  the  gift  to  a student  who  (a)  resides  within  the 
District  of  Manitoulin,  or  within  that  part  of  the  Province  of  Ontario 
which  lies  north  of  the  forty-sixth  parallel  of  latitude  excluding  the  cities 
of  North  Bay,  Sudbury,  Sault  Ste.  Marie,  Port  Arthur  and  Fort  Wil- 
liam; {b)  obtains  the  highest  average  standing  in  first  class  honours  in 
the  nine  papers  of  Grade  XIII  prescribed  for  admission  to  the  course 
which  he  desires  to  enter:  and  (c)  who  enrols  in  one  of  the  following 
faculties:  Medicine,  Applied  Science  and  Engineering,  Forestry,  Dent- 
istry, in  the  School  of  Architecture,  or  in  the  Four-Year  Course  leading 
to  the  degree  of  Bachelor  of  Science  in  Pharmacy. 

The  scholarship  is  tenable  for  two  years  provided  that  the  holder 
obtains  an  average  of  at  least  sixty-six  per  cent,  at  the  annual  examina- 
tions of  the  First  Year.  Application  must  be  made  to  the  University 
Registrar  not  later  than  May  1st. 

EDITH  TYRRELL  MEMORIAL  BURSARY 

The  Women’s  Association  of  the  Mining  Industry  of  Canada  has  pre- 
sented this  Bursary,  having  the  value  of  Three  Hundred  Dollars,  an- 
nually, commencing  in  1939,  and  named  in  memory  of  their  founder 
and  first  president,  Mrs.  Edith  Tyrrell.  A medal  donated  by  Dr.  Tyrrell 
accompanies  the  Bursary.  The  Bursary  is  awarded  to  a student  entering 
the  Third  or  Fourth  Year  in  the  Course  in  Mining  Engineering,  Metal- 
lurgical Engineering,  or  Mining  Geology;  it  may  be  awarded  tM^o  years 
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in  succession  to  the  same  student,  but  will  usually  be  awarded  at  the 
beginning  of  the  Third  Year.  The  award  will  be  made  by  a special  com- 
mittee appointed  by  the  Association  on  the  following  basis: 

(a)  In  addition  to  mental  capacity,  the  student  must  show  leadership 
ability  and  give  promise,  through  his  activities,  of  becoming  a worthwhile 
influence  in  the  affairs  of  the  profession  and  the  community. 

{b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 
month  of  the  opening  of  the  academic  year. 

S.  UBUKATA  FUND 

The  S.  Ubukata  Fund  for  Japanese  Students,  the  gift  of  the  late  S. 
Ubukata,  provides  for  the  establishment  of  scholarships,  bursaries,  medals, 
prizes,  and  loans  for  students  from  Japan  proper  attending  the  Univer- 
sity of  Toronto  or  one  of  its  federated  or  affiliated  colleges.  An  applicant 
for  a scholarship,  bursary  or  loan  must  be  in  good  standing  and  have 
completed  the  first  year  of  the  work  of  the  faculty  or  department  in 
which  he  is  registered.  An  occasional  student  must  obtain  a certificate 
from  the  head  of  the  college  or  dean  of  the  faculty  concerned  that  full 
time  is  being  devoted  to  his  or  her  studies.  A student  is  not  eligible  who 
is  at  the  time  in  receipt  of  aid  or  support  from  any  other  institution, 
religious  or  otherwise,  in  this  country  or  in  Japan  or  who  already  holds 
a scholarship  or  fellowship  in  the  University.  Application  must  be  made 
to  the  University  Registrar  on  or  before  December  1st. 

UNIVERSITY  ALUMNI  FEDERATION  WAR  MEMORIAL  SCHOLARSHIPS  AND 

AWARDS 

Five  scholarships  and  awards,  each  of  the  value  of  $200.00  will  be 
granted  in  1954-55  by  the  Alumni  Federation  from  the  War  Memorial 
Scholarship  Fund  to  students  registered  in  the  Faculty  of  Applied 
Science  and  Engineering. 

The  general  basis  on  which  scholarships  or  awards  may  be  granted 
shall  be  as  follows:  (a)  standing  in  course  of  studies;  (b)  relationship 
to  active  service  in  the  armed  forces  of  Canada;  (c)  need  of  financial 
assistance;  (d)  merit  shown  by  participation  and  interest  in  extra-cur- 
ricular undergraduate  activities  of  the  University;  (e)  such  other  gen- 
eral qualifications  as  may  commend  themselves  to  the  committee  recom- 
mending the  awards. 

Information  regarding  these  scholarships  and  awards  may  be  obtained 
from  the  Secretary  of  the  Alumni  Federation,  42  St.  George  Street,  to 
whom  application  for  the  same  must  be  made  in  person  before  April  15th. 

UNIVERSITY  NAVAL  TRAINING  DIVISION  BURSARIES 

The  University  Naval  Training  Division  Bursaries,  the  gift  of  the 
University  Naval  Training  Division,  are  of  the  value  of  $100  each.  As 
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many  as  three  bursaries  may  be  awarded  in  each  session;  if  fewer  than 
three  are  awarded  those  not  awarded  may  be  given  in  a subsequent 
session.  A candidate  must  be  registered  in  the  University  for  a full-time 
course  leading  to  a diploma  or  degree  and  must  be  at  the  time  of  the 
award  a member  of  one  of  the  recognized  military  training  units  within 
the  University.  Application  must  be  made  to  the  University  Registrar 
before  the  end  of  November. 

UNIVERSITY  OF  TORONTO  GENERAL  BURSARIES 

The  Board  of  Governors  has  established  a fund  to  provide  bursaries 
for  deserving  students  who  without  financial  assistance  cannot  continue 
their  formal  education.  Further  information  may  be  obtained  from  the 
Secretary  of  the  Faculty. 

THE  U.T.S.  ENGINEERING  SCHOLARSHIP 

The  U.T.S.  Engineering  Scholarship,  the  gift  of  R.  A.  Bryce,  Esq.,  of 
the  value  of  $250.  The  scholarship  will  be  awarded  by  a committee  of 
the  Staff  of  the  University  of  Toronto  Schools  to  a student  of  the  Schools 
who  has  completed  the  requirements  for  admission  to  and  enrols  in  the 
Faculty  of  Applied  Science  and  Engineering. 

WALLBERG  ADMISSION  SCHOLARSHIPS 

Two  admission  scholarships,  each  of  a value  of  $500.00  are  awarded 
annually  from  the  income  from  the  Wallberg  Bequest  on  the  recom- 
mendation of  the  Council  of  the  Faculty  to  the  two  candidates  who 
obtain  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a 
student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  this  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Applications  must  be  submitted  to  the  Registrar  on  the  prescribed 
form  by  May  1st. 

WALLBERG  UNDERGRADUATE  SCHOLARSHIPS 

These  scholarships,  four  in  number,  of  the  value  of  $500.00  each,  de- 
rived from  the  Wallberg  Bequest,  are  awarded  annually;  two  to  students 
ranking  first  and  second  respectively  at  the  annual  examinations  of  the 
First  Year;  one  to  the  student  ranking  first  at  the  annual  examinations 
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of  the  Second  Year;  and  one  to  the  student  ranking  first  at  the  annual 
examinations  of  the  Third  Year. 

Any  holder  of  one  of  these  scholarships  may  not  hold  other  awards 
listed  in  the  Calendar  with  an  asterisk.  The  awards  were  first  made  on 
the  result  of  the  annual  examination  of  1947. 

WILLIAM  R.  WORTHINGTON  MEMORIAL  SCHOLARSHIP 

The  William  R.  Worthington  Memorial  Scholarship,  the  gift  of  Miss 
Ida  R.  "Worthington,  in  memory  of  her-brother,  William  R.  Worthington, 
Dip. (1904),  B.A.Sc.(  1905),  of  the  value  of  the  income  from  a fund  is 
awarded  annually  to  the  student  of  the  Second  Year  in  the  course  in 
Civil  Enginering  who  ranks  highest  at  the  anual  examinations  of  that 
year. 

The  first  award  was  made  at  the  examinations  for  the  Session  1954-55. 

THE  ATHLONE  FELLOWSHIPS 

Her  Majesty’s  Government  in  the  United  Kingdom  has  established  a 
number  of  fellowships  to  be  awarded  annually  to  enable  Canadian  engi- 
neering graduates  to  take  postgraduate  training  in  the  United  King- 
dom. These  became  available  in  1951  when  five  fellowships  were  open 
to  graduates  of  the  University  of  Toronto  immediately  after  graduation. 
Additional  fellowships  are  for  av/ard  to  graduates  who  have  already 
spent  some  time  in  industry.  The  fellowships  cover  costs  of  transport, 
fees  and  maintenance  and  are  normally  tenable  for  a period  of  two  years. 
They  may  be  utilized  for  (a)  works  training  in  industry,  (b)  postgradu- 
ate university  study,  or  (c)  a combination  of  these.  Candidates  must  be 
Canadian  citizens  or  British  subjects  normally  resident  in  Canada  and 
should  preferably  be  less  than  27  years  of  age.  Further  information  and 
application  forms  may  be  obtained  from  the  Secretary  of  the  Faculty. 

THE  C.I.L.  FELLOWSHIP  IN  CHEMISTRY 

This  Fellowship,  the  gift  of  Canadian  Industries  Limited,  of  the  value 
of  $1,200.00  is  established  for  the  encouragement  of  post-graduate  work 
in  Chemistry.  It  is  open  to  any  British  subject  who  is  a graduate  of  a 
recognized  University.  The  holder  of  this  Fellowship  will  be  required  to 
undertake  research  in  any  branch  of  Chemistry  under  the  direction  of 
the  department  designated  by  the  Committee  of  Award.  Application 
must  be  made,  with  full  statement  of  qualifications  and  testimonials,  to 
the  Secretary  of  the  School  of  Graduate  Studies  not  later  than  March  1st. 

CANADIAN  lumbermen’s  ASSOCIATION  TIMBER  RESEARCH  FELLOWSHIP 

This  fellowship,  donated  by  the  Canadian  Lumbermen’s  Association, 
is  offered  to  encourage  advanced  study  and  research  in  timber  engineer- 
ing. It  is  open  to  graduates  in  engineering  and  graduates  in  forestry  of 
any  recognized  university.  The  fellow  must  be  registered  in  the  School 
of  Graduate  Studies  as  a student  proceeding  to  a post-graduate  degree 
and  must  carry  out  a prescribed  programme  of  study  and  research  in 
both  engineering  and  forestry.  It  is  intended  that  the  work  of  this  pro- 
gramme will  extend  over  a period  of  two  academic  years.  The  annual 
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value  of  the  fellowship  is  $1,000,  all  of  which  might  not  be  granted  to 
one  student. 

Application  should  be  made  to  the  Secretary  of  the  School  of  Gradu- 
ate Studies  not  later  than  September  1st  and  should  be  accompanied  by 
an  official  transcript  of  the  applicant’s  undergraduate  record,  together 
with  a statement  of  his  experience  in  the  forestry  and  construction  fields. 

CONSOLroATED  MINING  AND  SMELTING  COMPANY  OF 
CANADA,  LIMITED,  RESEARCH  FELLOWSHIP 

The  Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited, 
offers  annually  a Research  Fellowship  in  the  School  of  Graduate  Studies 
of  $1,000  for  a research  in  some  field  of  pure  or  applied  science;  an 
additional  amount  of  $200  is  available  for  special  equipment  and  sup- 
plies, The  Fellowship  is  known  as  the  “Gominco  Research  Fellowship.” 

It  is  open  to  graduates  in  Science,  Engineering,  or  Agriculture  of  a 
recognized  university  and  preferably  a British  subject  resident  in  Canada. 

Applications  for  the  Fellowship  must  be  made  to  the  Secretary  of  the 
School  of  Grajluate  Studies,  not  later  than  September  1st, 

THE  1851  EXHIBITION  SCIENCE  RESEARCH  SCHOLARSHIPS 

The  Royal  Commissioners  for  the  Exhibition  of  1851  have  invited  the 
University  of  Toronto  to  recommend  annually  one  or  more  candidates 
in  order  of  merit  for  science  research  scholarships,  each  of  the  value  of 
£350  per  annum  and  ordinarily  tenable  for  two  years.  The  Commission- 
ers may  make  a supplementary  grant  up  to  £50  per  annum  for  Univer- 
sity fees,  etc.,  payable  by  the  scholar  during  his  tenure  of  the  av/ard. 

Each  candidate  recommended  must  be  a British  subject,  and  under 
twenty-six  years  of  age  except  in  very  special  circumstances;  he  must 
have  been  a student  of  science  in  a university  institution  for  a period  of 
not  less  than  three  years  and  must  have  spent  one  full  academic  year  at 
this  University  ending  not  more  than  twelve  months  prior  to  the  date  of 
recommendation. 

The  record  of  a candidate’s  work  must  indicate  high  promise  of 
capacity  for  advancing  science  or  its  applications  by  original  research. 
Evidence  of  this  capacity,  which  is  the  main  qualification  for  the  scholar- 
ship, is  strictly  required.  The  most  suitable  evidence  is  a satisfactory  ac- 
count by  the  candidate  of  research  work  already  performed,  and  the 
Commissioners  will  decline  to  consider  the  claims  of  a candidate  unless 
such  an  account  is  furnished,  or  unless  there  is  other  equally  distinct 
evidence  that  he  possesses  this  qualification. 

The  scholar  will  be  required  to  devote  his  whole  time  to  research  in 
some  branch  of  pure  or  applied  science  at  an  institution  in  the  United 
Kingdom  or  abroad,  selected  with  the  approval  of  the  Commissioners. 

The  following  are  the  departments  of  the  University,  the  students 
of  which  are  eligible  to  apply  for  these  scholarships:  1.  Bacteriology; 
2.  Biochemistry;  3.  Botany;  4,  Chemistry;  5.  Engineering  (chemical)  ; 
6.  Engineering  (civil)  ; 7.  Engineering  (electrical)  ; 8.  Engineering  (me- 
chanical) ; 9.  Engineering  (metallurgical)  ; 10.  Engineering  (mining)  ; 
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11.  Forestry;  12.  Geological  Sciences;  13.  Physics;  14.  Physiology; 
15.  Zoology. 

A student  shall  not  be  deemed  to  be  ineligible  because  of  his  being  on 
the  staff  of  the  university,  if  he  has  not  been  in  receipt  of  a salary  of 
more  than  $800  per  annum  and  the  nominating  board  may,  at  its  dis- 
cretion, recommend  candidates  who  have  been  in  receipt  of  larger 
salaries  provided  that  all  other  conditions  are  fulfilled. 

A student  shall  be  deemed  to  be  eligible  in  the  year  in  which  he  in- 
tends to  graduate,  but  if  nominated  for  the  scholarship  his  nomination 
shall  be  subject  to  his  being  successful  in  passing  his  examination  for 
his  degree. 

The  nominating  board  is  appointed  by  the  Senate  and  has  power  to 
call  to  its  aid  as  assessor  any  member  of  the  teaching  staff. 

Applications  for  these  scholarships  must  be  submitted  not  later  than 
April  15th  to  the  University  Registrar  from  whom  copies  may  be  ob- 
tained of  the  general  regulations  of  the  Commissioners  governing  the 
award  and  tenure  of  the  scholarship. 


IMPERIAL  OIL  GRADUATE  RESEARCH  FELLOWSHIPS 

Imperial  Oil  Limited,  in  1946,  established  for  annual  competition  four 
Graduate  Research  Fellowships  now  having  a potential  value  of  $3,750.00 
each  ($1,250.00  a year  payable  in  Canadian  funds  for  a maximum  of 
three  years).  The  fellowships  are  open  to  graduates  of  any  approved 
University  in  Canada  and  are  offered  for  graduate  study  leading  to  a 
Master’s  or  Doctor’s  degree  in  the  fields  of  Chemistry  and/or  Engineer- 
ing (two  fellowships).  Geology  (one  fellowship),  and  Economics  or 
Industrial  Relations  (one  fellowship).  Nomination  of  students  for  the 
fellowships  is  made  by  the  University — such  nominations  to  be  received 
by  Imperial  Oil  Scholarship  Committee,  Imperial  Oil  Limited,  56 
Church  Street,  Toronto,  not  later  than  June  1st  of  each  year.  Nomina- 
tion forms  and  information  as  to  the  terms  of  the  followships  are  obtain- 
able at  the  Registrar’s  Office. 


MCCHARLES  PRIZE 

This  prize,  the  gift  of  the  late  ^neas  McCharles  of  the  value  of 
$1,000,  is  awarded  from,  time  to  time  but  not  necessarily  every  year  on 
the  following  terms  and  conditions:  (1)  to  any  Canadian  from  one  end 
of  the  country  to  the  other,  and  whether  student  or  not,  who  invents  or 
discovers  any  new  and  improved  process  for  the  treatment  of  Canadian 
ores  or  minerals  of  any  kind,  after  such  process  has  been  proved  to  be  of 
special  merit  on  a practical  scale;  (2)  or  for  any  important  discovery, 
invention  or  device  by  any  Canadian  that  will  lessen  the  dangers  and  loss 
of  life  in  connection  with  the  use  of  electricity  in  supplying  power  and 
light;  (3)  or  for  any  marked  public  distinction  achieved  by  any  Cana- 
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dian  in  scientific  research  in  any  useful  practical  line.  The  following 
conditions  determine  the  method  of  award. 

( 1 ) The  title  shall  be  the  McGharles  Prize. 

(2)  The  value  of  the  prize  shall  be  One  Thousand  Dollars  ($1,000) 
in  money. 

(3)  Every  candidate  for  the  prize  shall  be  proposed  as  such  in  writing 
by  some  duly  qualified  person.  A direct  application  for  a prize  shall  not 
be  considered. 

(4)  The  composition  of  the  awarding  body  shall  be  as  follows;  — 

An  expert  in  Mineralogy, 

An  expert  in  Electricity, 

An  expert  in  Physics, 

and  four  other  persons.  All  of  the  members  of  this  body  shall  be  nomi- 
nated by  the  Board  of  Governors  of  the  University  of  Toronto. 

THE  UNIVERSITY  OF  MANCHESTER  TORONTO  FUND 

The  University  of  Manchester  has  accepted  the  gift  of  a sum  of 
£1,699  from  a Committee  representing  the  parents  of  children  who  dur- 
ing the  war  were  evacuated  to  Toronto  and  other  places  in  Canada. 
The  capital  and  any  income  arising  therefrom  will  be  used  to  make 
grants  to  Canadians  wishing  to  conduct  post-graduate  studies  and/or 
research  in  the  University  of  Manchester,  preference  being  given  to 
students  who  have  graduated  from  the  University  of  Toronto.  The  total 
amount  of  grant  or  grants  to  any  student  will  not  exceed  £100.  Appli- 
cations must  be  submitted  to  the  Registrar  of  the  University  of  Toronto 
on  or  before  January  1st  of  the  year  in  which  the  applicant  wishes  to 
enter  the  University  of  Manchester,  together  with  transcripts  of  under- 
graduate and  graduate  record  and  outlines  of  the  post-graduate  studies 
and/or  research  to  be  followed  at  the  University  of  Manchester. 

NATIONAL  SEWER  PIPE  COMPANY  LIMITED  SCHOLARSHIP 

The  National  Sewer  Pipe  Company  Limited  has  established  a scholar- 
ship of  a value  of  Five  Hundred  Dollars  ($500.00)  in  the  School  of 
Graduate  Studies.  It  is  awarded  annually  to  a student  who  undertakes 
to  enroll  in  that  School,  proceeding  to  the  degree  of  Master  of  Applied 
Science  in  the  graduate  Department  of  Civil  Engineering  and  in  the 
course  in  Public  Health  Engineering. 

Applications  must  be  submitted  to  the  Secretary  of  the  School  of 
Graduate  Studies  on  or  before  March  1st. 

NIPISSING  MINING  COMPANY  RESEARCH  FELLOWSHIP 

The  Nipissing  Mining  Company  has  endowed  a Research  Fellowship 
in  the  Department  of  Mining  Engineering,  to  be  known  as  The  Nipissing 
Mining  Company  Research  Fellowship,  of  the  annual  value  of  the  in- 
come from  the  fund,  plus  free  tuition. 

This  Fellowship  is  open  to  graduates  of  any  University. 
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H.  W.  PRICE  RESEARCH  FELLOWSHIP  IN 
ELECTRICAL  ENGINEERING 

The  H.  W.  Price  Research  Fellowship  in  Electrical  Engineering  con- 
sisting of  the  income  or  a part  thereof  but  not  exceeding  the  income  for 
three  years  derived  from  the  sum  of  $10,000  donated  by  the  Hydro 
Electric  Power  Commission  of  Ontario,  will  be  awarded  from  time  to 
time  as  recommended  by  the  School  of  Engineering  Research,  to  a 
graduate  in  Electrical  Engineering  of  any  recognized  University,  regis- 
tered in  the  School  of  Graduate  Studies,  wishing  to  proceed  with  an 
investigation  in  the  field  of  Electrical  Engineering. 

Forms  of  application  may  be  obtained  from  the  Secretary,  School  of 
Graduate  Studies,  and  should  be  returned  with  a statement  of  qualifi- 
cations not  later  than  March  1st.  The  first  award  was  available  in  1943. 

THE  RAYMOND  PRIESTLEY  FELLOWSHIP 

The  University  of  Birmingham  being  '‘anxious  to  mark  its  indebted- 
ness and  its  gratitude”  for  the  hospitality  shown  during  the  Second 
World  War  to  children  of  members  of  its  teaching  staff  by  members  of 
the  University  of  Toronto,  has  set  aside  a research  fellowship  to  be 
held  by  a graduate  of  the  University  of  Toronto.  This  fellowship,  to  be 
known  as  the  Raymond  Priestley  Fellowship,  of  the  value  of  £450  per 
annum  as  well  as  the  cost  of  the  return  passage  from  Canada,  is  avail- 
able for  graduates,  both  men  and  women,  preferably  those  who  have 
already  shown  some  capacity  for  and  interest  in  research.  The  fellowship 
will  normally  be  awarded  for  a period  of  three  years.  It  is  tenable  in 
any  faculty  of  the  University  of  Birmingham.  The  Fellow  will  undertake 
research  and  may,  if  he  wishes,  be  a candidate  for  a higher  degree  at 
the  University  of  Birmingham.  The  selection  of  the  candidate  will  be 
made  by  the  University  of  Toronto.  The  process  of  selection  will  include 
negotiation  with  the  head  of  the  department  concerned  in  the  Univer- 
sity of  Birmingham  to  ensure  that  there  is  in  the  University  opportunity 
for  the  pursuit  of  the  particular  line  of  research  required.  Applications 
must  be  submitted  to  the  University  Registrar  not  later  than  March  1st, 
together  with  transcripts  of  undergraduate  and  graduate  records  and 
outlines  of  the  research  to  be  undertaken  at  the  University  of  Birming- 
ham. 


THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN 
SCIENCE  RESEARCH  SCHOLARSHIPS 

A scholarship  of  the  value  of  £350  per  annum  with  a possible  addi- 
tional allowance  of  £50,  to  be  held  ordinarily  for  a period  of  two  years, 
will  be  offered  each  year  to  a candidate  from  one  of  the  universities  of 
Canada,  Australia,  New  Zealand  and  South  Africa,  and  is  tenable  only 
in  the  Davy  Faraday  Research  Laboratory  of  the  Royal  Institution, 
London.  No  candidates  will  be  considered  except  those  who  have  been 
recommended  for  the  1851  Exhibition  Science  Research  scholarships, 
and  candidates  who  wish  to  be  considered  also  for  the  Royal  Institution 
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scholarships  are  requested  to  state  this  clearly  in  the  application  for  an 
1851  scholarship.  No  other  application  to  the  Royal  Institution  is  neces- 
sary. Copies  of  the  regulations  relating  to  these  scholarships  may  be 
obtained  from  the  University  Registrar. 

STEEL  COMPANY  OF  CANADA,  LIMITED,  FELLOWSHIP 

The  Steel  Company  of  Canada,  Limited,  offers  annually  a Research 
Fellowship  in  the  School  of  Graduate  Studies  for  fundamental  research 
on  the  physics  and  chemistry  of  metals  in  the  Department  of  Metal- 
lurgical Engineering.  The  Fellowship  is  valued  at  $1,500.00  to  the  Fel- 
low and  $500.00  to  the  University  for  special  equipment  and  supplies 
required  in  research.  Applications  should  be  submitted  to  the  Secretary 
of  the  School  of  Graduate  Studies  not  later  than  March  1st. 

SPRUCE  FALLS  POWER  AND  PAPER  COMPANY,  LIMITED, 
FELLOWSHIP 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
the  Arthur  Hays  Sulzberger  Fellowship  for  the  encouragement  of  re- 
search in  the  Faculty,  of  an  annual  value  of  $1,000.00.  It  is  open  to 
graduates  of  the  University  of  Toronto  or  of  other  recognized  univer- 
sities, but  is  restricted  to  Canadian  Citizens.  Application  should  be  sent 
to  the  Secretary  of  the  School  of  Graduate  Studies,  not  later  than  Sep- 
tember 1st. 


THE  1940  TORONTO  FUND 

The  1940  Toronto  Fund,  the  gift  of  Oxford  University,  of  the  value  of 
£3000,  was  set  up  in  1940  by  the  parents  of  Oxford  children  who  were 
taken  into  Canadian  and  American  homes  during  the  War.  Recom- 
mendations for  grants  from  the  income  from  the  Fund  will  be  made 
from  time  to  time  by  the  Senate  of  the  University  of  Toronto  to  mem- 
bers of  the  University  “who  wish  to  go  to  Great  Britain  for  the  purpose 
of  study,  research,  or  any  general  educational  purpose,  taking  education 
in  the  widest  possible  sense.”  Each  applicant  for  a grant  from  this  Fund 
must  submit  his  application  to  the  University  Registrar  not  later  than 
March  1st  together  with  an  outline  of  the  study  or  research  which  he 
proposes  to  undertake  in  Great  Britain,  or  the  general  educational  pur- 
pose which  he  has  in  mind  in  going  there. 

WALLBERG  RESEARCH  FELLOWSHIPS 

Two  Wallberg  Research  Fellowships  of  the  value  of  $1,500  each  are 
open  to  graduates  of  any  recognized  university  who  propose  to  pursue 
advanced  study  and  research  in  any  branch  of  Engineering  in  the  Uni- 
versity of  Toronto. 

Forms  of  application  may  be  obtained  from  the  Secretary  of  the  School 
of  Graduate  Studies.  These  should  be  returned  together  with  a transcript 
of  academic  record  and  an  outline  of  the  proposed  study  and  research 
not  later  than  March  1st. 
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LOAN  FUNDS 

From  the  loan  funds  mentioned  below,  small  loans  can  be  made  to 
students  who  are  in  urgent  need  of  assistance.  The  funds  are  not  large 
and  the  loans  must  accordingly  be  restricted,  both  in  amount  and  num- 
ber, and  principally  to  students  in  the  Third  and  Fourth  Years. 

Enquiries  for  loans  from  any  of  the  following  funds  should  be  made 
at  the  office  of  the  Secretary  of  the  Faculty. 

Engineering  Alumni  Loan  Fund 
Engineering  Society  Loan  Fund 
Elizabeth  Speller  Memorial  Fund 
James  W.  Crocker  Memorial  Fund 
Harry  F.  Bennett  Educational  Fund 
S.A.E. — Canadian  Section  Loan  Fund. 

Class  of  2T7  (SPS)  Memorial  Loan  Fund 

ENGINEERING  ALUMNI  LOAN  FUND 

The  Engineering  Alumni  Association  established  in  1950  a loan  fund 
to  assist  engineering  students,  especially  in  the  Third  and  Fourth  Years. 

Applications  for  loans  from  this  fund  should  be  made  to  the  Secretary 
of  the  Faculty. 

CLASS  OF  2T7  (sPS)  MEMORIAL  LOAN  FUND 

This  fund  was  established  in  1955  to  memorialize  the  Class  of  1927 
of  the  Faculty  of  Applied  Science  and  Engineering. 

Loans  to  a total  of  $250  are  available  to  any  undergraduate  who  has 
completed  one  Year,  with  or  without  conditions,  and  who  has  qualified 
for  the  Second,  Third  or  Fourth  Year. 

Application  shall  be  made  to  the  Secretary  of  the  Faculty. 

ENGINEERING  SOCIETY  LOAN  FUND 

In  1932  the  Engineering  Society  repaid  to  the  Board  of  Governors  a 
series  of  annual  grants  which,  over  a period  of  years,  had  been  made  to 
the  Society  for  special  purposes.  The  Board  of  Governors,  appreciating 
this  action,  set  aside  this  sum,  to  be  known  as  the  Engineering  Society 
Loan  Fund,  to  provide  loans  to  students  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  administration  of  the  fund  is  carried  out 
by  a Committee  appointed  by  the  Board.  The  fund  is  not  large,  and 
only  small  loans  can  be  made  to  relatively  few  students.  Further  in- 
quiries should  be  made  at  the  office  of  the  Secretary  of  the  Faculty. 

ELIZABETH  SPELLER  MEMORIAL  FUND 

Through  the  generosity  of  Dr.  F.  N.  Speller,  of  the  Class  of  1893,  the 
“Elizabeth  Speller  Memorial  Fund”  has  been  established,  the  annual 
income  from  which  is  available  for  loans  to  worthy  students  of  the  Third 
and  Fourth  Years  of  this  Faculty.  Applications  for  loans  from  this  Fund 
should  be  made  to  the  Secretary  of  the  Faculty. 
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JAMES  W.  CROCKER  MEMORIAL  LOAN  FUND 

This  fund  was  established  by  Mrs.  William  Crocker  in  memory  of  her 
son,  James  W.  Crocker,  a graduate  in  Mining  Engineering  in  1938,  who 
was  killed  in  an  accident  in  a mine  in  the  same  year. 

HARRY  F.  BENNETT  EDUCATIONAL  FUND 

This  fund  was  established  by  subscription  from  members  of  The 
Engineering  Institute  of  Canada  in  memory  of  the  late  Harry  F.  Ben- 
nett, M.E.I.C.,  who  for  six  years  prior  to  his  death  in  1946  was  chair- 
man of  the  Institute’s  Committee  on  the  Training  and  Welfare  of  the 
Young  Engineer,  and  who  accomplished  so  much  in  this  field  by  untir- 
ing efforts. 

One  purpose  of  the  fund  is  to  make  loans  to  deserving  students  who 
need  financial  assistance  to  enable  them  to  study  engineering  sciences  at 
university  level,  and  who  have  proved  themselves  by  successfully  com- 
pleting their  first  year  in  engineering  or  the  equivalent. 

Loans  will  be  made  largely  on  the  basis  of  character  and  to  men  who 
seem  likely  to  develop  the  high  professional  standards  which  are  essen- 
tial to  leadership  in  engineering  science.  A student  who  has  been  aided 
by  this  fund  should  feel  that  high  obligations  are  placed  on  him;  obli- 
gations to  the  subscribers,  to  the  trustees,  and  to  those  coming  after  him 
who  in  turn  can  receive  help  as  his  loan  is  repaid. 

Application  forms  may  be  obtained  at  the  Faculty  Office.  The  regu- 
lations are  simple  and  the  application  of  any  worth-while  student  will 
be  given  immediate  and  careful  attention. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS CANADIAN  SECTION  LOAN  FUND 

The  Society  of  Automotive  Engineers — Canadian  Section  has  estab- 
lished a loan  fund  of  $600.00  in  the  Faculty  of  Applied  Science  and 
Engineering.  Preference  is  given  to  students  in  good  scholastic  standing 
and  engaged  in  studies  relative  to  the  automotive  and  aircraft  industries, 
and  to  students  in  fourth,  third  and  second  years  in  that  order.  Par- 
ticulars may  be  obtained  from  the  Secretary  of  the  Faculty. 


SECTION  XL  DISCIPLINE 


1.  (a)  There  is  vested  in  the  Council  of  each  federated  university  or 
college,  and  of  each  faculty,  disciplinary  jurisdiction  over  and  entire 
responsibility  for  the  conduct  of  its  own  students  in  respect  of  all  matters 
arising  or  occurring  in  or  upon  its  respective  buildings  and  grounds 
including  residences. 

(b)  Disciplinary  jurisdiction  in  all  other  cases  as  respects  all  stu- 
dents is  vested  in  the  Caput. 

(c)  The  Students’  Administrative  Council,  in  the  discharge  of  all 
duties  entrusted  to  it,  will  be  supported  in  the  due  discharge  of  those 
duties  by  the  disciplinary  power  of  the  Caput. 

2.  No  student  will  be  allowed  to  continue  in  attendance,  whose  pres- 
ence is  deemed  by  the  Council  of  his  college  or  faculty  to  be  prejudicial 
to  the  interests  of  the  University.  The  continuance  of  any  student  in 
attendance  at  a course  in  the  University  or  the  receipt  by  him  of  official 
certificates  of  standing  or  of  graduation,  is  subject  to  such  exercise  of  the 
disciplinary  pov/er  of  the  Caput  as  may  be  necessary  to  enforce  the  regu- 
lations of  the  University  and  to  maintain  standards  of  personal  conduct 
acceptable  to  the  University.  In  the  exercise  of  its  disciplinary  power,  in 
the  interest  both  of  the  University  and  of  the  student,  the  Caput  will 
take  into  consideration  the  conduct  of  the  student  both  inside  and  out- 
side the  University  premises.  In  all  cases  an  appeal  to  the  Board  of 
Governors  may  be  made. 

3.  Students  proceeding  regularly  to  a degree  are  required  to  attend 
the  courses  of  instruction  and  the  examinations  in  all  subjects  prescribed 
for  students  of  their  respective  standing,  and  no  student  will  be  per- 
mitted to  remain  in  the  University  who  persistently  neglects  academic 
work. 

4.  All  interference  on  the  part  of  any  student  with  the  personal 
liberty  of  another  by  arresting  him,  or  summoning  him  to  appear  before 
any  tribunal  of  students,  or  otherwise  subjecting  him  to  any  indignity 
or  personal  violence,  is  forbidden  by  the  Caput  and  by  the  Councils  of 
the  colleges  and  faculties. 

5.  No  initiation  ceremony  involving  personal  violence,/  personal  in- 
dignity, interference  with  personal  liberty,  or  destruction  of  property, 
may  be  held  by  the  students  of  any  college  or  faculty  of  the  University, 
under  the  penalty  of  suspension  of  expulsion. 

6.  Any  reception  of  the  students  of  the  first  year  in  any  college  or 
faculty  must  be  approved  by  the  Council  of  that  college  or  faculty,  but 
such  reception  must  not  involve  any  infraction  of  the  regulations  of  the 
two  preceding  paragraphs, 

7.  The  organizing  of  a parade  in  the  streets  of  the  city,  or  the  taking 
part  in  such  parade  without  the  permission  of  the  authorities  of  the  city 
on  application  of  the  Students’  Administrative  Council,  will  be  regarded 
as  a breach  of  discipline. 
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8.  The  use  of  loud-speaking  equipment  in  University  buildings  or 
grounds,  whether  stationary  or  moving,  or  whether  operated  by  students 
or  others,  is  forbidden  except  by  permission  of  the  Board  of  Governors 
or  the  Caput. 

9.  Any  individual  or  individuals  directly  responsible  for  an  undesir- 
able feature  in  connection  with  any  Stunt  Night  or  other  entertainment 
given  under  the  auspices  of  a student  organization  will  be  subject  to 
disciplinary  action  by  the  Caput. 

10.  A committee  of  staff  and  students  appointed  by  the  Council  of  the 
college,  faculty  or  school  concerned  will  provide  effective  supervision  of 
the  programmes  of  all  Stunt  Nights  and  other  public  entertainments  and 
will  see  that  the  programme  follows  the  script  as  approved  by  the  Coun- 
cil concerned. 

1 1 . The  holding  of  beauty  contests  or  similar  exhibitions  by  university 
students,  whether  under  the  name  of  the  University  or  under  the  auspices 
of  organizations  recognized  by  the  Caput,  is  forbidden. 

12.  The  constitution  of  every  university  society  or  association  of  stu- 
dents in  any  college,  faculty  or  school,  and  all  amendments  to  any  such 
constitution  must  be  submitted  to  the  Caput.  Responsibility  for  the 
conduct  and  programmes  of  each  society  or  association  of  students  draw- 
ing its  membership  from  a single  college,  faculty  or  school  shall  rest  with 
the  Council  of  the  college,  faculty  or  school  concerned.  Responsibility 
for  the  programmes  arranged  by  the  committees  of  Hart  House  and  con- 
trolled by  the  Board  of  Stewards  of  Hart  House  shall  rest  with  the  Board 
of  Stewards.  Responsibility  for  the  conduct  and  programmes  of  every 
other  society  or  association  of  students  shall  rest  with  the  Caput. 

13.  The  name  of  the  University  is  not  to  be  used  in  connection  with  a 
publication  of  any  kind  without  the  permission  of  the  Caput. 

14.  Students  of  any  faculty  or  college  on  the  premises  of  colleges  or 
faculties  other  than  those  in  which  they  are  registered  shall  be  subject  to 
the  regulations  and  penalties  imposed  by  the  administrative  authorities 
of  the  premises  concerned. 

15.  A student  who  is  under  suspension,  or  who  has  been  expelled  from 
a college  or  faculty  or  from  the  University,  will  not  be  admitted  to  the 
University  buildings  or  grounds. 
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SECTION  1.  CALENDAR  1956-1957 


FALL  TERM,  1956 


July  2 

Monday 

Dominion  Day.  Buildings  closed. 

July  16 

Monday 

Last  day  for  receiving  applications  for  sup- 
plemental examinations. 

August  6 

Monday 

Civic  Holiday.  Buildings  closed. 

August  20 

Monday 

Students  of  the  III  Year,  Courses  1,  2 and  9 
report  at  Survey  Camp. 

Supplemental  Examinations  commence. 

September  1 

Saturday 

Last  day  for  receiving  applications  for  ad- 
mission to  the  I Year. 

September  3 

Monday 

Labour  Day.  Buildings  closed. 

September  5 

Wednesday 

Students  of  the  II  Year,  Course  6 report  at 
Wallberg  Building  for  sudject  229. 

September  6 

Thursday 

Special  meeting  of  Faculty  Council. 

September  10 

Monday 

Students  of  the  IV  Year,  Course  1,  Group  B, 
report  at  Survey  Camp. 

September  20 

Thursday- 

Registration  in  person  of  the  I Year  from 

-22 

Saturday 

9.30  a.m.  to  12  noon  and  from  2.00  p.m.  to 

4.30  p.m.  (Saturday  9.30  a.m.  to  12  noon) 
at  119  St.  George  Street. 

September  24 

Monday 

Registration  in  person  of  the  II  and  III  Years 
from  9.30  a.m.  to  12  noon,  and  2.00  p.m* 
to  4.30  p.m.  at  the  Mining  Building. 

September  25 

Tuesday 

Registration  in  person  of  the  IV  Year  from 

9.30  a.m.  to  12  noon,  and  2.00  p.m.  to 

4.30  p.m.  at  the  Mining  Building. 

Dean’s  address  to  the  I Year. 

Preliminary  instruction  to  the  I Year. 
Meeting  of  the  Faculty  Council. 

September  26 

Wednesday 

Lectures  and  laboratory  work  commence  at 
9.00  a.m. 

The  opening  address  by  the  President  to  the 
students  of  all  Faculties  at  3.45  p.m.,  in 
Convocation  Hall. 

October  3 

Wednesday 

Meeting  of  Faculty  Council. 

^October  8 

Monday 

Thanksgiving  Day.  Buildings  closed. 

October  12 

Friday 

Meeting  of  Senate. 

November  2 

Friday 

Meeting  of  Faculty  Council. 

General  Meeting  of  Engineering  Society. 

*Or  such  other  date  as  may  be  determined  by  Order-in-Council. 
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APPLIED  SCIENCE  AND  ENGINEERING 


, November  9 

Friday 

Meeting  of  Senate. 

November  11 

Sunday 

Remembrance  Day  Service,  Convocation 
Hall. 

November  23 

Friday 

Autumn  Convocation. 

December  3 

Monday 

General  Meeting  of  Engineering  Society. 
Meeting  of  Faculty  Council. 

December  14 

Friday 

Meeting  of  Senate. 

December  21 

Friday 

Term  ends  at  5.00  p.m. 

December  25 

Tuesday 

Christmas  Day. 

SPRING  TERM,  1957 

January  1 

Tuesday 

New  Year’s  Day. 

January  7 

Monday 

Spring  Term  begins. 

Mid-session  Examinations  commence. 

January  10 

Thursday 

Meeting  of  Faculty  Council. 

January  11 

Friday 

Meeting  of  Senate. 

January  15 

Tuesday 

Last  day  for  receiving  the  second  term  instal- 
ment of  fees. 

January  23 

Wednesday 

General  Meeting  of  Engineering  Society. 

February  5 

Tuesday 

Meeting  of  Faculty  Council. 

February  8 

Friday 

Meeting  of  Senate. 

February  15 

Friday 

Engineering  Society  Annual  Elections. 

February  26 

T uesday 

General  Meeting  of  Engineering  Society. 

March  1 

Friday 

Meeting  of  Faculty  Council. 

March  8 

Friday 

Meeting  of  Senate. 

April  3 

Wednesday 

Meeting  of  Faculty  Council. 

April  6 

Saturday 

Term  ends  at  12.00  noon. 

April  11 

Thursday 

Annual  Examinations  commence. 

April  12 

Friday 

Meeting  of  Senate. 

April  19 

Friday 

Good  Friday.  Buildings  closed. 

April  20 

Saturday 

Buildings  closed. 

May  1 

Wednesday 

Meeting  of  Faculty  Council. 

May  10 

Friday 

Meeting  of  Senate. 

May  20 

Monday 

Victoria  Day.  Buildings  closed. 

May  29,  30,  31 

Wednesday 

Thursday 

Friday 

University  Commencement. 

SECTION  II.  ADMINISTRATIVE  OFFICERS 


THE  UNIVERSITY 

President  . . . Sidney  Smith,  Q.C.,  m.a.,  ll.b.,  ll.d.,  d.c.l,,  f.r.s.c. 

Vice-President C.  T.  Bissell,  m.a.,  ph.d. 

Registrar J.  C.  Evans,  b.a. 

Chief  Librarian R.  H.  Blackburn,  m.a.,  b.l.s.,  m.s. 


Warden  of  Hart  House J.  McCulley,  m.a. 

Director  of  University  Extension J.  R.  Coulter,  b.a. 


Vice-President  {Administration)  . . . . F.  R.  Stone,  b.com.,  c.a. 

Comptroller G.  L.  Court,  d.f.c.,  m.com.  c.a. 

Bursar  and  Secretary  to  the  Board  of  Governors 

C.  E.  Higginbottom,  f.g.i.s. 
Superintendent  of  Buildings  and  Grounds  . . A.  D.  LePan,  b.a. sc. 

Chief  Accountant D.  J.  Reid 


Director  of  University  Health  Service 

G.  E.  Wodehouse,  m.c.,  m.d.,  f.r.c.p. 
Assistant  Director  of  University  Health  Service — Women 

Miss  F.  H.  Stewart,  b.a.,  m.d. 
Director  of  Athletics  and  Physical  Education — Men  W.  A.  Stevens,  b.s. 
Director  of  Athletics  and  Physical  Education — Women 

Miss  Z.  Slack,  b.a. 

Director  of  the  University  of  Toronto  Press  . . . M.  Jeanneret,  b.a. 

General  Secretary-Treasurer  of  the  Students’  Administrative  Council 

E.  A.  Macdonald,  b.a. 

Associate  Secretary  of  the  Students’  Administrative  Council 

Miss  A.  E.  M.  Parkes,  b.a. 

Director  of  Hart  House  Theatre R.  S.  Gill,  m.a. 

Director  of  the  Placement  Service  . . J.  K.  Bradford,  o.b.e.,  m.a. sc. 

THE  FACULTY  OF  APPLIED  SCIENCE  AND  ENGINEERING 


Dean R.  R.  McLaughlin,  m.a. sc.,  m.a.,  ph.d. 

Assistant  Dean  and  Secretary  . . W.  S.  Wilson,  e.d.,  b.a. sc.,  m.e.i.c. 

Assistant  Secretary J.  A.  Gow,  b.a. sc. 

Student  Counsellor  . . W.  J.  T.  Wright,  m.b.e.,  b.a. sc.,  b.a.,  m.e.i.c. 
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SECTION  III.  TEACHING  STAFF 


1955-56 


DEAN  EMERITUS 

C.  R.  Young,  b.a.sc.,  g.e.,  ll.d.,  d.eng.,  d.cs.sg.a.,  hon.  m.e.i.g., 
M.AM.soG.GE.  172  Roxborough  Dr. 

Dean  Emeritus,  Faculty  of  Applied  Science  and  Engineering 

PROFESSORES  EMERITI 

R.  W.  Angus,  b.a.sg.,  m.e.,  hon.  m.e.i.g.,  hon.  mem.  a.s.m.e. 

Professor  Emeritus  of  Mechanical  Engineering  Mechanical  Bldg. 
J.  W.  Bain,  b.a.sg.,  ll.d.,  f.r.s.g.  30  Burton  Rd. 

Professor  Emeritus  of  Chemical  Engineering 
J.  R.  CoGKBURN,  M.G.,  V.D.,  B.A.SG.,  M.E.I.G.  100  Walmcr  Rd. 

Professor  Emeritus  of  Engineering  Drawing 
H.  E.  T.  Haultain,  g.e.  National  Club 

Professor  Emeritus  of  Mining  Engineering 
T.  R.  Loudon,  v.d.,  b.a.sg.,  g.e.,  f.g.a.i.  189  Sheldrake  Blvd. 

Professor  Emeritus  of  Civil  and  Aeronautical  Engineering 
W.  M.  Treadgold,  B.A.,  M.E.I.G.  29  Blyth  Hill  Rd. 

Professor  Emeritus  of  Civil  Engineering 


DEPARTMENT  OF  APPLIED  PHYSICS 


Professor  and  Head  of  the  Department 
K.  B.  Jagkson,  b.a.sg. 

Associate  Professor 

V.  L.  Henderson,  b.a.sg.,  a.m.(migh.) 
Lecturers 

F.  B.  Friend,  b.a.  (mgm.),  m.a.(rogh.) 

P.  A.  Magpherson,  b.a.sg.,  m.a.sg. 


362  Glengrove  Ave. 

397  Glengrove  Ave. 

Lockie  Ave.,  Agincourt 
30  Duncairn  Dr. 


Instructors 
C.  Boot,  ir.  (delft) 

L.  M.  Steinberg,  b.a. 

Part-time  Instructors 
H.  Anto,  b.a.sg. 

F.  G.  Berry,  b.a.sg. 

J.  Chisvin,  b.sg. (man.) 
J.  Vlgek,  b.sg.f.(u.n.b) 


75  Oriole  Road,  Apt.  1 
54  St.  Patrick  St. 

95  Robert  St. 
86  Gormley  Ave. 
143  Waterloo  Ave.  Haviland  P.O. 

112  Crescent  Road 
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DEPARTMENT  OF  CHEMICAL  ENGINEERING 
AND  APPLIED  CHEMISTRY 


Professor  and  Head  of  the  Department 
R.  R.  McLaughlin,  m.a.sc.,  m.a.,  ph.d. 


102  Glen  Rd. 


Professors 

J.  G.  Breckenridge,  b.a.sc.(tor.),  ph.d. (cantab.)  23  Douglas  Cres. 
W.  H.  Rapson,  m.a.sc.,  ph.d.  53  Pine  Cres. 

Associate  Professors 

C.  P.  Brockett,  b.sg.(m.i.t.)  Hart  House 

P.  M.  Corbett,  b.s.(ill.),  m.s.(penn.  state)  19  Maple  St.,  Ajax 
W.  F.  Graydon,  m.a. sc. (tor.),  ph.d.(minn.) 

North  Drive,  R.R.  1,  Weston 
W.  G.  MacElhinney,  m.a.sc.  1459  Stavebank  Rd.,  Port  Credit 


Assistant  Professors 

W.  H.  Burgess,  b.ch.e.,  m.f.s.,  ph.d.  (Cornell) 

4 Kentroyal  Dr.,  Weston 

A.  I.  Johnson,  b.a.sc.(tor.),  m.ch.e. (Brooklyn),  ph.d. 

21  Irvington  Cres.,  Willowdale 

Lecturers 

C-Y.  Lu,  B.A.sc.( NANKING),  M.A.SC.,  PH.D.  8 McMastef  Ave. 

Z.  May,  dip.ing.chem.  (WARSAW)  29  Linden  St. 

Special  Lecturer  in  Sanitary  Chemistry 
A.  V.  DeLaporte,  b.a.sc.,  chem.  e.  5 Millerson  Ave. 


Part-time  Lecturers 

A.  W.  Gnyp,  m.a.sc.  108  Baldwin  St. 

K.  A.  Shelstad,  b.e.(sask.),  m. sc. (dal.)  60  Clearview  Heights 


Special  Demonstrator  in  Sanitary  Chemistry 
J.  G.  Duncan,  b.a.sc.  208  Markham  Rd.,  R.R.  2,  West  Hill 


Demonstrators 

J.  CiRIC,  DIP.CHEM.  (DARMSTADT ),  M.A.SC. 

A.  B.  Freeman,  b.a.sc. 

Mrs.  D.  M.  Stankiewicz,  dip. chem. eng. (polish 
LONDON),  M.A.SC.  Apt. 

C.  Sykes,  b.sc.(birm.) 


73  Bernard  Ave. 
386  Cortleigh  Blvd. 

U.  COLL. 

310,  2770  Yonge  St. 
167  Walmer  Rd. 


Part-time  Demonstrators 

K.  Astravas,  b.a.sc. 

D.  Basmadjian,  dip.ing.chem. (Zurich),  m.a.sc. 
H.  J.  Bixler,  b.sc.(m.i.t.) 

L.  Braida,  b.a.sc. 

H.  Cross,  b.a.sc. 

J.  Downie,  b.sc.(glas.) 

E.  Dutkewych,  dip.chem.eng. (Munich) 

J.  D.  Ford,  b.eng.(mcg.) 

B.  I.  Friedlander,  b.a.sc. 


53  Hewitt  Ave. 
56  High  Park  Blvd. 
41  Cheritan  Ave. 
St.  Michael’s  College 
967  Dovercourt  Rd. 

250  St.  George  St. 
324  Glenholmc  Ave. 
21  Classic  Ave. 
1725  Bathurst  St. 
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APPLIED  SCIENCE  AND  ENGINEERING 


W.  F.  Furter,  b.a.sc, (tor.),  s.m.(m.i.t.)  515  Huron  St. 

J.  A.  Golding,  b.sc.  (witwatersrand)  428  Brunswick  Avc. 

K.  A.  Hakim,  b.sc.(punjab),  m.sg.(lucknow)  301  Huron  St. 


S.  R.  Hatcher,  m.sg.  (birm.) 

J.  M.  Hay,  b.sc. (sask.),  m.p.e.(tulsa) 

W.  G.  Hopley,  b.a.sc. 

V.  Hovnanian,  b.a. (Beirut),  m.a.sc. 

W.  Kozicki,  b.a.sc. 

N.  S.  Magrakis,  m.eng.  (mcg.) 

J.  A.  Madonis,  dip. chem. eng. (Athens) 

J.  Marangozis,  dip. chem. eng. (Athens) 

J.  D.  Raal,  b.sc. (witwatersrand) 

R.  J.  Roberts,  b.a.sc. 

A.  Spais,  dip. chem. eng. (Athens) 

A.  S.  Tombalakian,  b.a. (beirut),  m.a.sc. 

B.  E.  Williams,  b. eng. (mcg.) 

M.  WORSLEY,  M.SC.(ALTA.) 


260  Margueretta  St. 
Apt.  208,  23  Englehart  Gres. 

143  Ferris  Rd. 
164  Madison  Ave. 
233  Beverley  St. 
546  Huron  St. 
10  Russell  St. 
10  Russell  St. 
428  Brunswick  Ave. 
604  Huron  St. 
377  Huron  St. 
298  Huron  St. 
21  Classic  Ave. 
765  Merton  Ave. 


DEPARTMENT  OF  CIVIL  ENGINEERING 


Professor  and  Head  of  the  Department 
G.  F.  Morrison,  b.e.(sask.),  m.sc.(mcg.),  m.e.i.c.  21  Douglas  Gres. 
Professors 

O.  J.  Marshall,  b.a.sc.,  c.e.,  o.l.s.,  m.asce  48  Haddington  Ave. 
W.  L.  Sagar,  E.D.,  b.a.sc.,  C.E.,  M.E.I.C.,  p.ENG.  5 DuMaurier  Blvd. 
Associate  Professor 

M.  W.  Huggins,  m.a.sc.,  m.e.i.c.  531  Windermere  Ave. 


Assistant  Professors 

R.  F.  Gomstock,  b.sc. (sask.),  m.sc.(johns  hopkins),  p.ENG. 

213  Glen  Park  Ave. 

A.  G.  Davidson,  b.sc. (man.),  m.a.sc.,  m.e.i.c.,  p.eng. 

106  Bideford  Ave. 

G.  E.  Helwig,  m.a.sc.,  m.e.i.c.  89  Woodlawn  Ave. 

C.  Hershfield,  b.sc. (man.),  m.a.sc.,  m.e.i.c.  3 Windmill  Rd. 

H.  L.  Macklin,  B.A.SC.,  O.L.S.,  D.L.S.,  M.E.I.C.  29  Blyth  Hill  Rd. 

Lecturers 


J.  D.  Barber,  b.a.sc.,  p.eng.,  jr.e.i.c. 
R.  K.  GlEVERDON,  M.A.SC.,  M.E.I.C. 

G.  W.  Dillane,  b.a.sc. 

J.  R.  Larke,  b.sc.f.,  o.l.s. 

O.  Lloyd,  b.a.sc. 


20  Muriel  Ave. 
33  Anndale  Rd. 
1193  Avenue  Rd. 
9 Aylesford  Dr. 
6 Guildcrest  Dr.,  Scarborough 


Special  Lecturers 

A.  H.  S.  Adams,  v.d.,  m.a.,  b.sc.(glas.),  c.e.  64  Glengrove  Ave.  W. 
D.  G.  Allan,  b.a.sc.,  s.m.(m.i.t.)  93  Gwendolyn  Gres. 

A.  E.  Berry,  m.a.sc.,  c.e.,  ph.d.,  m.e.i.c.  235  Gainsborough  Rd. 

B.  J.  Haynes,  b.a.sc.,  o.l.s.  131  Anndale  Rd.,  Willowdale 

W.  M.  Walkinshaw,  m.a.sc.,  m.e.i.c.  86  Glenvale  Blvd. 
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Instructors 

A.  G.  Davenport,  b.a.(cantab.)  1 Devonshire  PI. 

T.  L.  F.  Rowe  104  Braemore  Gdns. 

Part-time  Demonstrator 

V.  R.  Davies,  m.c.,  m.sc.(mcg.),  d.l.s.,  o.l.s.  26  Kendal  Ave. 


DEPARTMENT  OF  ELECTRICAL  ENGINEERING 
Professor  and  Head  of  the  Department 
G.  F.  Tracy,  b.a.sc.,  s.m.(m.i.t.)  153  Strathallan  Blvd. 

Professor 

V.  G.  Smith,  b.a.sc.,  mem,  a.i.e.e.  142  Dawlish  Ave. 


Associate  Professors 
J.  M.  Ham,  b.a.sc.,  sc.d.(m.i.t.) 

J.  E.  Reid,  b.a.sc. 

G.  Sinclair,  m.sc.(alta.),  ph.d.(ohio) 


84  Rosehill  Ave. 
152  Donegal  Dr. 
62  Felbrigg  Ave. 


Assistant  Professors 

A.  J.  Kravetz,  b.sc.  (alta.),  m.a.sc.  500  Riverside  Dr. 

G.  R.  Slemon,  m.a.sc.,  ph.d.(london),  d.i.c.(imp.  coll.) 

Lecturers  Chatfield  Dr. 


P.  E.  Burke,  b.e.(n.s.  tech.),  m.a.sc. 

1 Terrington  Court,  Don  Mills 

H.  A.  CouRTiCE,  B.A.SC.  11  Alder  Rd. 

W.  H.  Card,  b.a.sc.,  s.m.(m,i.t.)  64  Walmer  Rd. 

I.  R.  Dalton,  b.a.sc.,  m.s. (northwestern)  20  Wilgar  Rd. 

J.  L.  Yen,  b.sc. (chiao  tunc),  m.a.sc.,  ph.d.  20  Swiftdale  Place 

Part-time  Lecturer 


C.  E.  DoERINGER,  M.B.E.,  B.A.SC., 
Instructors  % 

P.  R.  Kevill,  b.a.sc 

H.  A.  Rubinstein,  b.a.sc. 

Part-time  Instructor 
R.  W.  Curtis,  b.sc. 

Demonstrators 
Mrs.  S.  Mosher 
J.  R.  Richardson,  b.sc. 

J.  Sargant,  b.a.sc. 

W.  Shepherd,  b.sc. 

H.  VAN  DEN  EnDE,  E.I.  (DELFt) 

^Part-time  Demonstrators 

C.  K.  Chao,  b.sc.(nat.  Taiwan) 
A.  E.  Hurd,  b.a.sc. 

D.  J.  Leonard,  m.a.sc. 

I.  McCausland,  m.sc. 

A.  Paganoni,  b.e. 

D.  L.  Sengupta,  m.sc. 


m.a.sc.  19  Dundonald  St. 

47  Granby  St. 
160  Medland  St. 

1 Harbord  St.,  Apt.  606 

78  Roseneath  Gdns. 
81  Regal  Rd. 
Bronte,  Ont. 
188  Lippincott  St. 
134  Heath  St. 

244  Huron  St. 
6 Oaklands  Ave. 
150  Hilton  St.,  Apt.  1 
718  Dovercourt  Rd. 
466  Sherbourne  St.,  Apt  2. 
Knox  College  Residence 
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APPUED  SCIENCE  AND  ENGINEERING 


DEPARTMENT  OF  ENGINEERING  DRAWING 


Professor  and  Head  of  the  Department 
W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a.,  m.e.i.c.  126  Melrose  Ave. 

Professors 

W.  B.  Dunbar,  b.a.sc,,  m.e.i.c.  241  Glebeholme  Blvd. 

A.  Wardell,  b.a.sc.,  mem.a.s.h.a.e.,  m.a.s.e.e.  124  Melrose  Ave. 

Assistant  Professors 

C.  L.  Proctor,  b.s.m.e.(o.a.m.c.),  m.s.m.e.(purdue), 

M.A.S.M.E.,  m.a.s.e.e.  161  St.  George  St.,  Apt.  509 

A.  W.  Walker,  m.a.,  mem.math.assn.  of  amer. 

51  Grosvenor  St.,  Apt.  104 
G.  A.  Wrenshall,  b.e.(sask.)  358  Spring  Garden  Rd.,  Lansing 


Lecturer 

H.  R.  Frizzle,  b,sc.(n.s.tech.),  m.e.i.c.,  m.a.s.e.e. 

289  Queensdale  Ave. 


Special  Lecturer 

A.  D.  FiSKEN,  M.C.,  GRAD.R.M.C.,  M.E.I.C.,  MEM.A.S.M.E. 


Instructors 


47  Woodlawn  Ave.  W. 


D.  D.  Dunbar,  b.a.sc.,  m.e.i.c.  333  Glen  Park  Ave. 

K.  Enns,  b.a.sc.,  m.c.i.c.  48  Harbord  St. 

M.  G.  Gupta,  b.eng.( Mysore),  m.a.sc.(mcg.)  48  Harbord  St. 

R.  Kurkjian,  b.sc.(beirut-amer.univ.),  jr.e.i.c.  574  Huron  St. 

H.  J.  Leutheusser,  dipl.ing.(karlsruhe),  jr.e.i.c. 


P.  S.  McLean,  b.a. 

G.  A.  Milburn,  b.a. 

J.  H.  T.  Morgan,  b.a.(cantab.) 
Miss  L.  M.  Phillips,  m.a. 

A.  M.  Sheppard,  b.a. 

W.  A.  Skirrow,  m.a.(qu.) 

W.  D.  Thorpe,  b.a.(cantab.) 

D.  A.  Urquhart 


34  Rathnelly  Ave. 
89  Breadalbane  St.,  Apt.  701 

376  Willard  Ave. 
45  South  Drive 

35  Hawthorne  Ave. 
128  Flatt  Ave.,  Hamilton 

111  Evelyn  Gresc. 

45  South  Drive 
18  Stratheden  Rd. 


Special  Instructor 
T.  L.  F.  Rowe 


104  Braemore  Gdns. 


DEPARTMENT  OF  MEGHANIGAL  ENGINEERING 


Professor  and  Head  of  the  Department 
E.  A.  Allcut,  m.sc.(birm.),  m.e.,  f.r.ae.s,. 

Professors 

W.  G.  McIntosh,  b.a.sc.,  mem.a.s.m.e.,  m 


M.I.MECH.E.,  P.ENG. 

315  Lawrence  Ave.  W. 

;M.A.S.E.E.,  P.ENG. 

36  Poplar  Plains  Rd. 


G.  R.  Lord,  b.a.sc.,  s.m.(m.i.t.),  ph.d.,  m.e.i.c.,  p.eng. 

239  Dawlish  Ave. 

R.  G.  WiREN,  b.a.sc.,  mem.a.s.m.e.,  m.e.i.c.,  p.eng.  211  Gollege  St. 
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Associate  Professors 

I.  W.  Smith,  m.a.sc.,  mem.a.s.m.e.,  mem.a.s.e.e.,  p.eno. 

2075  Annapolis  Ave.,  Port  Credit 

L.  E.  Jones,  b.sg.(c.e.)  (man.),  m.a.sc.,  ph.d.,  m.e.i.g.,  p.eno. 

140  Divadale  Dr. 

Assistant  Professors 

F.  G.  Ewens,  m.a.sc.,  A.S.H.A.E.,  A.S.R.E.,  P.ENO.  466  Oriole  Parkway 
F.  G.  Hooper,  b.a.sc.,  d.i.g.(lond.),  m.e.i.g.,  p.eno. 

165  Tower  Dr.,  Wexford 

D.  G.  Huber,  m.a.sc.,  mem.a.s.e.e.,  m.e.i.g.,  p.eno. 

65  Lord  Seaton  Gres.,  Willowdale 
P.  B.  Hughes,  b.sc.(mcg.),  m.e.i.g.,  p.eno.  166  Douglas  Drive 

R.  T.  Waines,  b.a.sc.,  m.e.i.g.,  mem.a.s.e.e.,  p.eno.  43  Albertus  Ave. 
W.  A.  Wallace,  b.a.sc.,  jr. mem.a.s.m.e.,  a.mem.s.a.e.,  p.eno. 

148  Duplex  Ave. 

Lecturers 

J.  J.  Traill,  b.a.sc.,  c.e.,  m.e.i.g.,  p.eno.  4 Ludlow  Ave. 

M.  J.  Vogel,  s.b.,  s.m.(m.i.t.)  25  Ashgrove  Place,  Don  Mills 

Special  Lecturer 

R.  O.  King,  m.a.sc.  (mco.)  Mechanical  Bldg. 


Instructors 

D.  J.  Clough,  b.a.sc.,  p.eng.  2005  Eglinton  Ave.,  West,  Apt.  201 

E.  D.  Dainty,  b.a.sc.,  p.eng.  73  Oriole  Gdns. 

Z.  W.  Dybczak,  b.sc.(lond.),  p.eng.  62  Dorval  Rd. 

T.  L.  Faul,  b.a.sc.,  mem.a.s.m.e.,  p.eno.  R.R.  6,  Milton,  Ont. 

Mrs.  M.  F.  Hoare,  b.a.sc.,  a.s.h.a.e.,  p.eno.  104  Black  Creek  Blvd. 


Demonstrators 

E.  M.  Bauder,  b.a.sc.  (b.c.),  m.comm.,  mem.s.a.e.,  p.eno. 

494  Brunswick  Ave. 

L.  Geller,  b.sc.,  eng.(lond.),  dipl.ing. (Budapest), 

G.i.MECH.E.,  P.ENG.  483  Brunswick  Ave. 

G.  Grodecki,  b.a.sc.,  p.eng.  171  Glendonwynne  Rd. 

R.  J.  Kramarsic,  b.a.sc.,  mem.a.s.m.e.,  p.eno.  435  Balliol  St. 

A.  R.  LeFeuvre,  b.a.sc.,  mem.  a.s.m.e.,  p.eno. 

418  Horsham  Ave.,  Willowdale 

J.  E.  A.  Lehtinen,  cert.mech.eng.( Helsinki)  3 Selby  Street 

K.  G.  Lopez,  b.a.sc.,  c.s.,  m.e.i.g.,  p.eng.  469  Bathurst  St. 

R.  Mizrahi,  dipl.megh.eng.  (lausanne)  1654  Bathurst  Street,  Apt.  505 
A.  Nechi,  dipl.ing.  (Vienna)  23  Hillsview  Avenue 

G.  A.  Pritchard,  b.a.sc. (b.c.)  110  Admiral  Road 

R.  Robins,  b.a.sc.  321  Beresford  Avenue 

R.  K.  SuuT.\Ri,  B.A.SC.  112  St.  George  Street 

A.  Zabiuk,  b.a.sc.,  p.eno.  36  Leahann  Dr.,  londale  Heights 
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DEPARTMENT  OF  METALLURGICAL  ENGINEERING 
Professor  and  Head  of  the  Department 
L.  M.  PiDGEON,  B.SG.(oX.),  PH.D.(MCG.),  F.R.S.G. 

185  Rosedale  Heights  Dr. 

Associate  Professors 

H.  U.  Ross,  m.sg.(mcg.)  20  Blyth  Hill  Rd. 

W.  C.  WiNEGARD,  M.A.sG.,  PH.D.  2143  Russctt  Rd.,  R.R.  1,  Port  Credit 
Lecturer 

C.  J.  B.  Fingham,  b.sg.,  PH.D. (London)  134  Balmoral  Avc. 

Special  Lecturers 

F.  G.  Bolling,  m.a.sg.  Apt.  3,  931  Avenue  Rd. 

C.  E.  Elbaum,  m.a.sg.,  PH.D.  10  Castle  View  Ave. 

J.  W.  Rutter,  m.a.sg.,  ph.d.  183  Cumberland  St. 


DEPARTMENT  OF  MINING  ENGINEERING 


Professor  and  Head  of  the  Department 
H.  R.  Rige,  b.sg.(qu.)  9 Highbourne  Rd. 

Associate  Professors 

W.  A.  M.  Hewer,  b.a.sg.  (on  leave  of  absence)  68  Kingsway  Gres. 
S.  E.  Wolfe,  m.a.sg.  R.R.  1,  Streetsville 


Lecturer 

E.  F.  Whitlogk,  b.sg.(lond.),  a.r.s.m.  45  Manor  Rd. 

Special  Lecturer 

Mrs.  Helen  Tugker,  a.b.,  a.r.g.t.  1524  Douglas  Dr.,  Port  Credit 


Instructor 

T.  J.  Ponesse,  b.a.sg. 


80  Robert  St. 


INSTITUTE  OF  AEROPHYSICS 
Director;  Head  of  the  Department  of  Aeronautical  Engineering 
and  Aerophysics,  School  of  Graduate  Studies;  Professor  of  Aero- 
nautical Engineering. 

G.  N.  Patterson,  b.sg.(alta),  m.a.,  ph.d.,  f.r.ae.s., 

F.G.A.I.,  F.I.A.S.,  F.R.S.G.  17  Langmuir  Gres. 

Research  Associate;  Associate  Professor  of  Aeronautical  Engineering 
B.  Etkin,  m.a.sg.,  A.F.G.A.I.,  p.ENG.  9 Stevens  Ave 

Research  Associate;  Assistant  Professor  of  Aeronautical  Engineering 

I.  I.  Glass,  m.a.sg.,  ph.d.,  a.f.g.a.l,  p.eng.  6 DeQuincy  Blvd. 

Research  Associates;  Lecturers  in  Aeronautical  Engineering 

J.  G.  Hall,  b.a.sg. (u.b.g.),  m.a.sg.,  ph.d.  143  Upper  Canada  Dr. 

G.  K.  Korbacher,  dipl.ing. (Berlin),  ph.d.(braunsghweig), 

p.eng.,  a.f.g.a.i.  41  Dunn  Ave. 

H.  S.  Ribner,  b.s.(g.i.t.),  M.S.,  ph.d.(wash.  u.), 

A.F.G.A.L,  A.F.i.A.s.  66  Transwell  Ave. 

Scientific  Consultants 

W.  Czerwinski,  dip.eng. (politgh.lwow),  p.eng. 


65  Lascelles  Blvd. 
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R.  D.  Hiscocks,  b.a.sc.,  m.b.e.,  f.c.a.i.,  p.eng. 

E.  Kosko,  dip.eng.  (danzig),  a. f.c.a.i.,  p.eng. 

R.  B.  McIntyre,  m.a. (cantab.),  p.eng.,  a. f.c.a.i. 
Demonstrators 


237  Queen’s  Dr. 
15  Oakmount  Rd. 
15  Eastbourne  Ave. 


E.  L.  Harris,  m.a.sc.  47  Felbrigg  Ave. 

R.  T.  Keefe,  m.a.sc.  R.R.  2,  Mono  Rd.  Stn. 

L.  N.  Wilson,  m.a.sc.  71  Oriole  Pkwy. 


SPECIAL  LECTURER 

W.  O.  C.  Miller,  b.a.sc.  Room  2400,  25  King  St.  W. 

Special  Lecturer  in  Engineering  Law 


PROFESSORS  OF  OTHER  FACULTIES  GIVING  INSTRUCTION 
TO  STUDENTS  IN  APPLIED  SCIENCE 


Professors 

F.  E.  Beamish,  m.a.  (Chemistry)  277  Heath  St.  E. 

M.  F.  Crawford,  b.a.(west.),  m.a.,  ph.d.,  f.r.s.c.  (Physics) 

143  Heath  St.  E. 

Miss  M.  A.  Fritz,  b.a.(mcg.),  m.a.,  ph.d.,  f.r.s.c.  (Geol.  Sciences) 

388  Brunswick  Ave. 

T.  C.  Graham,  m.b.e.,  b.a.sc.  (Bus.  Admin.)  14  Wainwright  Dr. 

H.  J.  C.  Ireton,  m.a.,  ph.d.  (Physics)  76  Lonsdale  Rd. 

G.  B.  Langford,  b.a.sc.,  ph.d. (corn.) , f.r.s.c.,  p.eng.  (Geol.  Sciences) 

118  Glen  Road 

W.  Line,  o.b.e.,  b.sc.(mt.a),  m.a.(alta.),  ph.d.(lond.)  (Psychology) 

34  Burnaby  Blvd. 

D.  G.  MacGregor,  b.a.  (Pol.  Econ.)  32  St.  Andrews  Gdns. 

R.  L McIntosh,  m.b.e.,  b.a.,  m. sc. (dal.),  ph.d.(mcg.),  f.r.s.c. 

(Chemistry)  134  Roxborough  Dr. 

I.  R.  Pounder,  m.a.,  ph.d. (chic. ) (Mathematics)  19  Glen  Gordon  Rd. 
G.  DE  B.  Robinson,  m.b.e.,  b.a.,  ph.d. (cantab.), f.r.s.c.  (Mathematics) 

20  Whitehall  Rd. 


W.  H.  Watson,  m.a.(edin.),  ph.d. (edin.) , (cantab.),  f.r.s.c. 

(Physics)  29  Castle  Frank  Rd. 

W.  J.  Webber,  b.a. (cantab.)  (Mathematics)  18  Kappele  Ave. 

H.  L.  Welsh,  m.a,.  ph.d.  (Physics)  112  Glencairn  Ave. 

F.  E.  W.  Wetmore,  b.sc.(n.b.),  m.a.,  ph.d.  191  Bayview  Ave. 

J.  T.  Wilson,  o.b.e.,  b.a.,  m.a. (cantab.),  ph.d. (princ.),  f.r.s.c. 


(Physics) 


29  Roxborough  St.  E. 


Associate  Professors 

R.  E.  Deane,  b.a.sc. (b.c.) , ph.d.  (Geol.  Sciences) 

276  Lawrence  Ave.  E. 

G.  A.  Edwards,  b.a. (west.),  m. com. (tor.)  ph.d. (Columbia) 

(Bus.  Admin.) 

D.  A.  S.  Fraser,  m.a.,  a.m.,  ph.d. (princ.)  (Mathematics) 

4 Donwoods  Gr. 
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J.  A.  Jacobs,  m.a.,  ph.d.(lond.),  f.r.a.s.  (Physics) 

23'Hemford  Gres.,  Don  Mills 
Mrs.  G.  G.  Krieger-Dunaj,  m.a.,  ph.d.  (Mathematics) 

448  Spadina  Rd. 

Marcus  Long,  m.a.,  ph.d.  (Philosophy)  209  Lawrence  Ave.  E. 

R.  W.  McKay,  m.a.,  ph.d.  (Physics)  2 Havergal  Gdns. 

W.  W.  Moorhouse,  m.a.,  ph.d. (col.)  (Geol.  Sciences) 

138  Islington  Ave.  N.,  Islington 

A.  Robinson,  m.sc.( Jerusalem),  ph.d.(lond.)  (Mathematics) 

373  Winnett  Ave. 

D.  A.  F.  Robinson,  m.a.,  ph.d. (chic.)  (Mathematics) 

302  Heath  St.  East 


Assistant  Professors 

Miss  E.  J.  Allin,  m.a.,  ph.d.  (Physics)  36  Willowbank  Blvd. 

F.  W.  Beales,  m.a. (cantab.),  ph.d.  (Geol.  Sciences)  97  Avenue  Rd. 

F.  N.  Beard,  b.com.,  c.a.  (Pol.  Econ.)  1 The  Wynd 

W.  P.  Brown,  b. sc. (queens,  Belfast),  ph.d. (mich.) 

(Mathematics)  21  Harding  Blvd. 

W.  J.  Grosby,  M.A.,  PH.D.  (Mathematics)  268  The  Queensway 

Miss  K.  M.  Grossley,  b.a.  (Physics)  76  Duplex  Ave. 

G.  F.  D.  Duff,  m.a.,  ph.d.(princ.)  (Mathematics)  36  McNaim  Ave. 
W.  H.  Gross,  b.sc.(b.c.),  m.a.,  ph.d.  (Geol.  Sciences) 

25  Whitney  Ave. 

A.  G.  H.  Hallett,  B.A.,  PH.D. (cantab.)  (Physics)  12  Meredith  Gres. 

J.  N.  P.  Hume,  m.a.,  ph.d.  (Physics)  51  Overton  Gres.,  Don  Mills 

D.  G.  Ivey,  m.a.(b.c.),  ph.d.(notre  dame)  (Physics) 

16  De  Quincy  Blvd. 

K.  G.  Livingston,  m.a. sc.  (Bus.  Admin.)  80  Gharles  St.  E. 

O.  W.  Main,  b.a.(mem.),  m.a.,  ph.d.  (Bus.  Admin)  2932  Yonge  St. 

E.  W.  Nuffield,  b.a.,  ph.d.  (Geol.  Sciences) 

Thomcrest  Village,  Islington 

P.  A.  Peach,  b.sc.(edin.),  m.a.,  ph.d.  (Geol.  Sciences) 

21  Touraine  Ave. 

P.  G.  Rooney,  b.sc.(alta.),  ph.d.(cal.i.t.)  (Mathematics) 

1 5 Darien  Gourt 

R.  Richmond,  m.a.,  ph.d.  (Physics)  41  Roslin  Ave. 

J.  G.  Sawatsky,  b.a. (man.),  m.a.,  phd..  (Bus.  Admin.) 

144  MacLean  Ave. 

G.  D.  Scott,  m«a.,  ph.d.  (Physics)  74  Yorkminster  Rd.,  Willowdale 

F.  G.  Smith,  m.sc.(man.),  ph.d.  (Geol.  Sciences) 

32  Pheasant  Lane,  Thomcrest  Village 
R.  G.  Stanton,  b.a.(west.),  m.a.,  ph.d.  (Mathematics) 

24  Harbord  St. 


SECTION  IV.  HISTORICAL  SKETCH 


The  Legislative  Assembly  of  the  Province  of  Ontario  during  the  Ses- 
sion of  1877  gave  its  sanction  to  the  establishment  of  a School  of 
Practical  Science  on  the  basis  proposed  in  the  memorandum  of  the 
Minister  of  Education  confirmed  by  the  Lieutenant-Governor  in  Council 
on  the  3rd  day  of  February,  1887. 

By  the  scheme  thus  aproved  the  Government  effected  an  arrangement 
with  the  Council  of  University  College  whereby  the  instruction  given  by 
its  professors  and  lecturers  in  all  departments  of  science  embraced  in  the 
work  of  the  School  was  made  available  to  students  of  the  School.  This 
arrangement  was  brought  to  an  end  in  1889  by  the  transfer  of  the  de- 
partments of  science,  above  referred  to,  from  University  College  to  the 
University  of  Toronto  under  the  operation  of  the  University  Federation 
Act.  In  order  that  the  students  of  the  School  might  continue  to  enjoy 
the  advantage  of  the  instruction  of  the  above  departments,  the  Senate 
of  the  University  of  Toronto  passed  a statute  in  October,  1889,  affiliating 
the  School  with  the  University.  The  statute  was  confirmed  by  the 
Lieutenant-Governor  on  the  30th  day  of  October,  1889. 

By  an  Order-in-Gouncil,  approved  by  the  Lieutenant-Governor  on  the 
6th  day  of  November,  1889,  a Principal  was  appointed,  and  the  manage- 
ment of  the  School  was  entrusted  to  a council  composed  of  the  Principal 
as  chairman,  and  the  Professors,  Lecturers,  and  Demonstrators  appointed 
in  the  Teaching  Faculty  of  the  School. 

On  December  14th,  1900,  the  Senate,  by  statute  subsequently  ap- 
proved by  the  Lieutenant-Governor  in  Council,  established  a Faculty  of 
Applied  Science  and  Engineering  but  without  assuming  any  liability  for 
its  support  or  maintenance.  Under  this  statute  the  teaching  staff  and 
examiners  of  the  School  of  Practical  Science  became  the  teaching  staff 
and  examiners  of  the  Faculty,  although  the  University  retained  the  right 
to  appoint  the  examiners  for  the  Bachelor  of  Applied  Science  and  pro- 
fessional degrees.  By  the  University  Act  of  1906  the  School  of  Practical 
Science  became  the  Faculty  of  Applied  Science  and  Engineering  of  the 
University  of  Toronto. 

On  April  8th,  1892,  the  Senate  of  the  University  established  the  De- 
gree of  B.A.Sc.,  which  was  open  to  those  who  held  the  Diploma  of  the 
School  and  were  prepared  to  devote  a fourth  year  to  advanced  work.  In 
the  Session  of  1909-1910  a new  course  extending  over  four  years  and 
leading  to  the  Degree  of  B.A.Sc.,  came  into  operation,  taking  the  place 
of  the  long  established  diploma  course  of  three  years,  which  came  to  an 
end  in  the  Session  1910-1911.  In  the  session  1923-24  the  degree  was 
changed  to  B.  Arch,  for  the  students  graduating  in  Architecture.  On 
July  1,  1948,  the  School  of  Architecture  was  separated  from  the  Faculty 
and  became  an  independent  School  with  its  own  Director  and  Council 

With  the  end  of  the  Second  World  War  during  the  summer  of  1945 
the  University  was  faced  with  the  difficult  problem  of  providing  accom- 
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modation  for  almost  double  the  number  of  students  that  had  been  regis- 
tered in  the  previous  year.  Through  the  efforts  of  the  Chairman  of  the 
Board  of  Governors  and  the  President,  the  University  leased  from  the 
Grown  part  of  the  large  shell-filling  plant  at  Ajax,  twenty-five  miles 
east  of  Toronto,  to  relieve  the  heavy  demand  for  space  at  Queen’s  Park. 
Because  it  became  evident,  at  an  early  stage,  that  a relatively  large  num- 
ber of  students  would  register  in  the  Faculty  of  Applied  Science  and 
Engineering,  it  was  decided  that  the  work  of  the  First  and  Second  Years 
of  this  Faculty  should  be  given  at  Ajax. 

A special  First  Year  session  with  approximately  1400  students  com- 
menced at  Ajax  on  January  14,  1946.  In  the  regular  1946-47  session 
both  First  and  Second  Year  instruction,  except  Second  Year  in  Archi- 
tecture, was  given  at  Ajax  with  1800  registered  in  the  First  Year  and 
1500  in  the  Second  Year.  In  the  1947-48  session  the  enrolment  at  Ajax 
consisted  of  1200  students  in  the  First  Year  and  1400  in  the  Second 
Year.  In  the  session  1948-49,  600  were  registered  at  Ajax  in  the  First 
Year  and  975  in  the  Second  Year.  All  other  instruction  was  given  in 
Toronto. 

To  provide  for  this  self-contained  University  community  at  Ajax, 
there  were  446  acres  and  111  buildings.  The  University  operated  such 
services  as  central  heating,  road  maintenance,  water  supply,  sewage  dis- 
posal, fire  department,  transportation,  post  office,  laundry,  private  hos- 
pital, cafeteria,  tuck  shop  and  barber  shop.  Former  production-line 
buildings  were  altered  to  accommodate  37  lecture  rooms,  20  draughting 
rooms  and  14  laboratories.  In  the  1946-47  session,  2300  students  were 
in  residence,  in  1947-48  there  were  1800  students  and  in  1948-49  there 
were  900.  Student  life  at  Ajax  compared  favourably  with  that  in  To- 
ronto, excellent  accommodation  being  provided  for  a general  circulating 
library,  a technical  library.  Hart  House  Ajax,  the  Athletic  Association, 
the  Health  Service,  Students’  Administrative  Council,  Advisory  Bureau 
for  Ex-Service  Students,  and  a small  chapel. 

With  the  completion  of  the  Wallberg  Building  and  the  extension  of 
the  Mechanical  Building,  additional  accommodation  became  available 
on  the  Queen’s  Park  Campus,  and  this  fact  coupled  with  the  decrease 
in  numbers  entering  each  year  brought  about  the  closing  of  Ajax  on 
May  31,  1949. 


SECTION  V.  ADMISSION  AND  REGISTRATION 


Inquiries  about  admission  to  this  Faculty  should  he  sent  to  the 
Registrar  of  the  University. 


GENERAL 

1.  Candidates  for  admission  to  the  Faculty  of  Applied  Science  and 
Engineering  must  submit  the  certificates  listed  below  as  evidence  that 
they  are  qualified  to  take  one  of  the  courses  of  instruction  and  proceed 
to  a degree.  Applicants  must  also  submit  a certificate  of  good  character, 
and  must  have  completed  the  seventeenth  year  of  their  age.  The  pro- 
cedure for  aplication  and  registration  is  described  in  paragraph  7 below. 

2.  In  general,  the  holding  of  any  of  the  following  classes  of  Certificate 
will  constitute  qualification  for  admission  to  this  Faculty. 

{a)  The  Ontario  Grade  XIII  certificate  as  described  in  paragraph 
3 below. 

{b)  Certificates  of  having  passed  certain  equivalent  examinations 
as  described  in  paragraph  4 below. 

(c)  Certificates  of  undergraduate  work  in  other  universities.  See 
admission  to  advanced  standing,  paragraphs  5 and  6 below. 

The  Senate  will  consider  applications  for  the  recognition  of  certificates 
other  than  those  mentioned  as  occasion  may  require.  Such  certificates 
must  be  accompanied  by  an  official  statement  of  the  marks  in  the  various 
subjects  upon  which  the  certificate  was  granted. 

Students  from  foreign  countries  must,  in  addition  to  providing  the 
necessary  equivalent  certificates,  give  evidence  of  their  ability  to  under- 
stand lecture  and  laboratory  courses  where  the  English  language  is  used 
exclusively,  and  must  demonstrate  their  ability  to  use  this  language  in 
both  the  spoken  and  written  form,  with  reasonable  facility.  Such  stu- 
dents are  strongly  advised  to  spend  a year  in  Grade  XIII  of  an  Ontario 
Secondary  School  before  seeking  admission  to  this  Faculty. 

3.  Requirements  for  applicants  presenting  Ontario  certificates. 

Grade  XIII 

Standing  is  required  on  nine  examinations  as  follows: 

English:  Literature 

Composition 

Mathematics:  Algebra 

Geometry 
T rigonometry 
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Science: 

Chemistry 

Physics 

One  of: 

French 

German 

Greek 

Italian 

Latin 

Spanish 

Authors 

and 

Composition 


To  be  admitted  applicants  must  have  an  average  of  at  least  64%  on 
the  nine  papers  required  as  shown  above,  in  addition  to  a pass  mark  in 
each. 

Applicants  for  admission  to  the  course  in  Engineering  Physics,  in 
addition  to  meeting  the  general  requirements,  must  have  an  average  of 
at  least  75%  in  the  four  papers:  Algebra,  Geometry,  Trigonometry  and 
Physics.  Those  intending  to  pursue  work  in  Aeronautical  Engineering 
will  register  in  Engineering  Physics,  in  which  course  an  option  will  be 
offered  in  the  Third  and  Fourth  Years,  commencing  with  the  Session 
1957-58.  For  further  information  see  page  59. 


EQUIVALENT  CERTIFICATES 

4.  Certificates  of  the  following  examinations  recognized  as  equivalent 
in  value  to  the  Ontario  Grade  XIII  certificate,  generally  known  as 
Senior  Matriculation,  may  be  accepted  in  so  far  as  they  meet  the  admis- 
sion requirements  of  the  University  of  Toronto  in  subjects  and  per- 
centages and  conform  to  the  admission  requirements  of  the  universities 
of  the  respective  provinces.  A candidate  applying  for  admission  on  such 
certificates  must  submit  an  official  statement  of  the  marks  upon  which 
these  certificates  were  awarded. 

Quebec 

Quebec  High  School  Leaving  and  Senior  High  School  Leaving 
certificates;  the  Junior  and  Senior  Matriculation  certificates  of 
McGill  University. 

Manitoba,  Saskatchewan,  Alberta 

Junior  (Grade  XI)  and  Senior  (Grade  XII)  Matriculation 
certificate. 

British  Columbia 

The  University  Entrance  or  Junior  Matriculation  certificate  and 
the  Senior  Matriculation  certificate. 

New  Brunswick,  Newfoundland,  Nova  Scotia,  Prince  Edward 
Island 

Junior  and  Senior  Matriculation  Certificates  of  the  Common 
Examining  Board  or  of  their  respective  Departments  of  Educa- 
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tion.  Second  and  Third  Year  Certificates  of  Prince  of  Wales 
College  are  also  accepted  from  Prince  Edward  Island. 

England  and  Wales 

Passes  in  the  General  Certificate  of  Education  in  the  following 
subjects:  English  Language,  English  Literature,  a mathematical 
subject,  Physics,  Chemistry  and  a language  other  than  English. 
Passes  at  Advanced  level  must  be  obtained  in  a mathematical 
subject  and  in  either  Physics  or  Chemistry. 

United  States  of  America 

A United  States  High  School  Graduation  Diploma  will  not 
admit  an  applicant  to  this  Faculty. 

First  Year  College  credits  in  the  required  subjects  from 
accredited  institutions  will  be  accepted  for  admission,  provided 
satisfactory  standing  is  obtained  and  the  approximate  number  of 
semester  hours  of  credit  obtained  as  indicated: 

English  (including  an  intensive  course 


in  Literature)  6 

Algebra  3 

Analytical  Geometry  3 

Plane  Trigonometry  3 

Physics  3 

Chemistry  3 

A language  other  than  English  6 


ADMISSION  TO  ADVANCED  STANDING 

5.  An  undergraduate  of  another  university  may  be  admitted  to 
advanced  standing  on  such  conditions  as  the  Senate,  on  the  recom- 
mendation of  the  Council  of  the  Faculty,  may  prescribe. 

6.  An  applicant  for  admission  to  advanced  standing  must  submit 

with  his  application  for  admission : ( 1 ) an  official  transcript  of  his 

record  in  the  University  from  which  he  wishes  to  transfer,  showing  in 
detail  the  courses  which  he  has  completed,  with  his  standing  in  each; 
(2)  certificate  of  honourable  dismissal;  (3)  calendar  of  the  university 
giving  a full  description  of  these  courses. 

PROCEDURE  FOR  APPLICATION  AND  REGISTRATION 

7.  Candidates  for  admission  should  apply  to  the  Registrar  of  the 
University  for  forms  of  applications  for  admission;  they  are  required  to 
fill  in  these  forms  in  duplicate  and  return  them  to  the  Registrar  not 
later  than  September  1st,  together  with  the  following:  (a)  the  Ontario 
Grade  XIII  certificate;  (b)  any  other  evidence  of  ability  to  take  the 
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work  proposed;  (c)  certificate  of  good  character.  Failure  to  make  early 
application  will  result  in  delay  and  inconvenience  for  the  candidate. 

8.  Every  person  admitted  to  the  University  as  an  undergraduate  must, 
at  the  time  of  his  or  her  first  medical  examination  by  the  University 
Health  Service,  present  satisfactory  evidence  of  successful  vaccination, 
or  must  be  vaccinated  by  the  examining  physician. 

9.  Every  student  must  register  in  person  with  the  Secretary  of  the 
Faculty  as  prescribed  on  page  5 of  the  Calendar. 

10.  A student  who  fails  to  register  as  prescribed  in  clause  9,  must 
petition  the  Council  for  permission  to  register  late.  The  Council,  how- 
ever, reserves  the  right  to  refuse  the  permission,  or  to  impose  a penalty, 
such  penalty  to  be  reckoned  at  one  dollar  per  day,  or  part  thereof,  that 
elapses  between  the  close  of  registration  as  prescribed  and  the  filing  of 
the  petition. 

11.  A petition  for  permission  to  register  late  must  be  accompanied  by 
a deposit  equal  to  the  estimated  amount  of  the  penalty.  Should  the 
Council  decide  that  no  penalty  is  to  be  imposed,  the  deposit  will  be 
refunded. 


CHILDREN  OF  WAR  DEAD  (EDUCATION  ASSISTANCE)  ACT 

Children  of  War  Dead  (Education  Assistance)  Act  provides  fees  and 
monthly  allowances  for  children  of  veterans  whose  death  was  attributable 
to  military  service.  Enquiries  should  be  directed  to  the  nearest  District 
Office  of  the  Department  of  Veterans  Affairs. 


SECTION  VI.  FEES,  DEPOSITS  AND  EXPENSES 

FEES 

1.  A student  who  desires  to  enrol  in  the  Faculty  of  Applied  Science 
and  Engineering  is  required  to  pay  at  least  the  First  Term  Instalment  of 
fees  on  or  before  the  opening  date  of  the  session,  and  before  he  can 
receive  his  registration  card  from  the  Secretary  of  the  Faculty.  The 
amount  of  the  First  Term  Instalment  of  fees  or  of  the  Total  Fee  for  the 
session  may  be  ascertained  from  the  schedule  of  fees  below. 

2.  The  Second  Term  Instalment  of  fees,  if  not  already  paid,  is  pay- 
able on  or  before  January  15th.  After  this  date  an  additional  fee  of  $1.00 
a month  will  be  imposed  until  the  whole  amount  is  paid.  All  fees  for  the 
session  must  have  been  paid  in  full  before  the  student  can  be  admitted 
to  the  annual  examinations. 

3.  In  order  to  avoid  delay  in  registration  at  the  opening  of  the  session 
it  is  recommended  that  at  least  the  First  Term  Instalment  of  fees  be 
forwarded  by  mail  as  early  as  pK)ssible  in  September,  together  with  a 
form,  in  duplicate,  to  be  provided  by  the  Secretary  of  the  Faculty  and 
filled  out  by  the  student,  giving  his  full  name,  course,  year,  etc. 

4.  University  fees  are  payable  at  the  Office  of  the  Chief  Accountant, 
Simcoe  Hall,  which  will  be  open  for  the  receipt  of  fees  from  9 a.m.  to  5 
p.m.  daily  from  September  10th  to  25th  (Saturdays,  September  15th  and 
22nd,  9 a.m.  to  12  noon),  and  from  9 a.m.  to  1 p.m.  daily  except  Satur- 
day during  the  remainder  of  the  session.  Cheques  in  payment  of  these 
fees  should  be  made  payable  to  the  University  of  Toronto  at  par  in 
Toronto. 

5.  Each  undergraduate  enrolled  in  the  Faculty  of  Applied  Science 
and  Engineering  must  pay  annual  fees  to  the  Chief  Accountant  according 
to  the  schedule  below;  the  total  fee  in  each  case  is  made  up  of  the 
academic  fee  and  incidental  fees;  all  incidental  fees  are  payable  in  the 
first  term. 

Schedule  of  Fees 
Men 


Academic 

^Academic 

tlnci- 

dental 

Total  Fee 
(if  paid  in  one 

First 

Term 

Second 

Term 

Year 

Fee 

Fees 

instalment) 

Instalment 

Instalment 

I-IV 

$500 

$41 

$541 

$291 

$253 

I-IV. 

$500 

Women 

$23  $523 

$273 

$253 

*The  Academic  Fee  includes  the  following  fees: — 

Tuition;  Library  and  Laboratory  Supply;  one  Annual  Examination;  Laboratory 
Fee;  Physical  Education;  and  Degree. 
tThese  Incidental  Fees  include  the  following  fees: — 

For  men — Hart  House;  Students’  Administrative  Council;  Athletic;  Health 
Service;  Engineering  Society;  Faculty  Athletic  Associatipn. 

For  women — Students’  Administrative  Council;  Athletic;  Health  Service; 
Engineering  Society. 
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OTHER  UNIVERSITY  FEES 

6.  Each  student  is  required  to  pay  to  the  Chief  Accountant  at  the 
opening  of  the  session,  or  as  otherwise  specified,  such  of  the  following 
fees  as  may  be  required  of  him. 

EQUIVALENT  CERTIFICATE  FEE 

7.  Each  student  who  has  been  admitted  to  the  First  Year  upon  a cer- 
tificate or  certificates  granted  outside  the  Province  of  Ontario  and  cover- 
ing all  or  any  part  of  the  admission  requirements,  must  pay  a fee  of  $5.00. 

ADVANCED  STANDING  FEE 

8.  Each  student  who  has  been  admitted  to  advanced  standing  from 
another  university  or  college,  must  pay  a fee  of  $10.00. 

SUPPLEMENTAL  EXAMINATION  FEES 

9.  Each  candidate  for  a supplemental  examination  is  required  to 
pay  a fee  to  the  Chief  Accountant  not  later  than  August  15th.  The  fee 
is  $10.00  for  either  one  or  more  supplemental  examinations,  including 
laboratory  supplementals.  For  each  supplemental  examination  in  a 
laboratory  subject  requiring  special  supervision,  there  is  an  additional 
fee  of  $10.00.  The  additional  laboratory  supplemental  fee  should  not  be 
paid  until  the  candidate  is  notified  by  the  Secretary. 

SUMMARY  OF  STUDENTS*  EXPENSES 

10.  The  following  approximate  statement  of  expenses  will  give  the 
student  a general  idea  of  the  cost  of  obtaining  an  education  in  the 
Faculty  of  Applied  Science  and  Engineering  in  the  University  of 
Toronto,  exclusive  of  personal  expenses:  — 


1.  Fees,  see  schedule,  page  23 

2.  Board  and  Lodging,  per  week $20.00  up 

3.  Books  and  instruments,  per  year about  $100 


SECTION  VII.  COURSES  AND  DEGREES 

1.  At  the  time  of  registration  in  the  Faculty,  the  applicant  is  required 
to  indicate  the  graduating  course  in  which  he  intends  to  proceed  to  a 
degree.  There  are  nine  courses  in  Enginering,  from  which  the  selection 
may  be  made,  viz., 

Civil  Engineering  (Course  1), 

Mining  Engineering  (Course  2), 

Mechanical  Engineering  (Course  3), 

Engineering  and  Business  (Course  4), 

Engineering  Physics  (Course  5), 

Chemical  Engineering  and  Applied  Chemistry  (Course  6), 
Electrical  Engineering  (Course  7), 

Metallurgical  Engineering  (Course  8), 

Applied  Geology  (Course  9), 

Aeronautical  Engineering  (see  page  59). 

2.  The  Degree  of  Bachelor  of  Applied  Science  will  be  awarded  to 
students  who  complete  one  of  the  above  courses. 

3.  The  courses  extend  over  four  academic  years.  A student  must  pass 
in  the  work  of  each  academic  year  before  proceeding  to  the  work  of  the 
next.  See  Sec.  IX. 

4.  If,  for  any  reason,  an  undergraduate  wishes  to  change  his  course, 
he  must  petition  the  Faculty  Council  and  obtain  its  approval.  Such 
petition  should  be  submitted  by  September  15. 

5.  Students  must  conform  to  all  lecture  room  and  laboratory  regu- 
lations. Reports,  briefs,  theses,  and  drawings  become  the  property  of 
the  Council  to  dispose  of  as  it  may  see  fit.  Drawings,  briefs,  and  field 
notes  will  not  be  accepted  unless  they  have  been  made  at  the  time  and 
place  provided  in  the  time-table. 

6.  The  curricula  of  the  courses  of  instruction  are  given  in  Sec.  VIII. 

7.  Examinations  are  conducted  as  explained  in  Sec.  IX. 

8.  Students  in  Civil  Engineering,  Mining  Engineering,  Mechanical 
Engineering,  Engineering  and  Business,  Chemical  Engineering,  Elec- 
trical Engineering,  Metallurgical  Engineering  and  Applied  Geology  are 
required  to  have  practical  experience  in  offices,  shops,  or  field,  before 
their  degree  is  granted.  Students  are  asked  to  submit  certificates  of  this 
experience  as  soon  as  possible  after  the  completion  of  each  period  of 
work.  (See  Sec.  VIII.) 

GRADUATE  STUDY  AND  RESEARCH 

Facilities  are  available  in  the  Departments  of  the  Faculty,  for  grad- 
uates with  good  records  of  this  University  or  of  another  University  of 
comparable  standing,  for  post-graduate  study  and  research  leading  to 
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the  degrees  of  Master  of  Applied  Science  (M.A.Sc.)  and  Doctor  of 
Philosophy  (Ph.D.).  For  further  information  see  the  Calendar  of  the 
School  of  Graduate  Studies.  In  some  cases  financial  support  for  equip- 
ment and  salaries  of  research  assistants  may  be  obtained  through  the 
School  of  Engineering  Research,  an  organization  within  the  Faculty 
established  by  the  late  Dean  Ellis  in  1917. 

Bursaries  and  Scholarships  for  graduate  students  are  available  in 
limited  number  as  shown  on  page  120.  Many  part-time  demonstrator- 
ships are  open  which  permit  post-graduate  work  towards  a degree. 

ASSOCIATIONS  OF  PROFESSIONAL  ENGINEERS 

Graduation  from  the  Faculty  of  Applied  Science  and  Engineering 
leads  to  registration  as  a Professional  Engineer  in  the  various  Asso- 
ciations of  Professional  Engineers  throughout  Canada. 


SECTION  VIII.  CURRICULUM 


The  courses  of  instruction  are  designed  to  give  the  student  a thorough 
grounding  in  the  fundamentals  of  engineering,  and,  in  addition,  sufficient 
familiarity  with  the  practical  application  of  the  principles  to  make  him 
useful  upon  graduation.  The  courses  are  very  similar  in  the  First  Year 
with  the  exception  of  Engineering  Physics.  In  the  succeeding  years 
specialization  develops  to  some  extent  with  provision  in  the  Third  and 
Fourth  years  for  optional  subjects  in  some  of  the  graduating  courses. 

In  the  teaching  of  fundamentals,  instruction  is  not  confined  wholly  to 
Applied  Science.  As  the  future  engineer  is  vitally  concerned  with  the 
development  of  the  country,  it  is  essential  that  he  be  instructed  in  the 
rudiments  of  economics,  administration,  and  business,  which,  with  his 
scientific  training,  will  enable  him  to  increase  his  usefulness  to  the  full. 

Recognizing  the  growing  emphasis  of  outstanding  engineers  and  of  the 
great  professional  organizations  on  the  importance  of  breadth  in  engi- 
neering education,  this  Faculty  liberalized  its  curricula,  effective  with 
the  session  1944-45.  The  subjects  that  are  considered  to  belong  to  the 
liberal  system,  involving  about  6 per  cent  of  the  total  time  of  four 
undergraduate  years,  are  the  following:  English,  Economics,  Modern 
World  History,  Political  Science,  Philosophy  of  Science,  and  The  Pro- 
fession of  Engineering. 

Care  has  been  taken  to  co-ordinate  the  liberal  studies  of  the  cur- 
riculum in  such  a manner  as  to  form  an  integrated  whole.  Each  derives 
support  from  those  that  have  gone  before  and  is  the  better  understood 
by  reason  of  them. 

While  a knowledge  of  these  subjects  does  not  form  a part  of  the 
technical  equipment  of  the  engineer,  it  does  add  markedly  to  his  ability 
to  function  as  a broadly  educated  and  effective  citizen  and  thereby 
advances  the  prestige  of  his  profession  and  himself  in  the  mind  of  the 
general  public. 

The  student  who  thoughtfully  attends  to  what  is  offered  in  this  so- 
called  humanistic-social  programme  and  follows  it  by  self-directed  read- 
ing and  reflection  will  without  question  add  notably  to  his  qualifications 
for  ultimate  professional  leadership.  He  will  be  the  better  able  to  dis- 
charge the  double  obligation  laid  upon  him — to  perform  his  technical 
duties  efficiently  and  honourably  and  equally  to  contribute  to  the  poli- 
tical, social,  and  cultural  welfare  of  the  community  and  country  in 
which  he  lives. 

In  some  graduating  courses,  laboratory  work  in  the  Fourth  Year  con- 
sists of  the  investigation  of  some  specific  problem.  In  all  instances,  the 
student’s  knowledge  of  the  original  literature  and  primary  sources  of 
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information  is  extended,  and  he  is  given  a very  desirable  and  useful 
training  in  methods  of  research.  In  this  way  the  undergraduate  course  is 
linked  with  the  graduate  courses  and  with  the  work  of  the  School  of 
Engineering  Research  (page  26). 

As  part  of  the  laboratory  instruction,  excursions  to  places  of  technical 
interest,  both  in  Toronto  and  elsewhere,  are  arranged  by  the  staff.  These 
excursions  are  treated  as  laboratory  periods  with  the  same  requirements 
as  to  attendance  and  reports. 

On  the  following  pages  of  this  section,  the  curriculum  for  each  course 
is  set  forth  in  detail.  The  time  devoted  to  lectures  and  practical  work  is 
indicated  as  accurately  as  possible,  but  is  subject  to  modification  as 
occasion  may  require.  The  programme  and  regulations  regarding  the 
courses  of  study  and  examination,  contained  in  this  Calendar,  hold  good 
for  this  academic  year  only,  and  the  Faculty  of  Applied  Science  and  Engi- 
neering does  not  bind  itself  to  adhere  for  the  whole  period  of  a student’s 
course  to  the  conditions  here  laid  down. 

Communications  relating  to  curricula,  instruction,  and  examinations 
in  the  Faculty  of  Applied  Science  and  Engineering  should  be  sent  to 
the  Secretary  of  the  Faculty. 

For  information  regarding  the  courses  of  study  leading  to  the  post- 
graduate degrees.  Master  of  Applied  Science,  and  Doctor  of  Philosophy, 
see  the  calendar  of  the  School  of  Graduate  Studies,  which  gives  full 
particulars. 


FIRST  YEAR  CURRICULUM 

The  courses  in  Mechanical  Engineering,  Engineering  and  Business, 
Chemical  Engineering,  Electrical  Engineering  and  Metallurgical  Engi- 
neering, designated  as  Division  A have  a common  First  Year  and  the 
courses  in  Civil  Engineering,  Mining  Engineering  and  Applied  Geology 
have  a common  First  Year  differing  from  that  of  Division  A only  in 
that  Surveying  is  included.  The  First  Year  curriculum  in  Engineering 
Physics  is  designated  as  Division  C. 

A student,  on  petition  to  the  Council,  may  be  permitted  to  change 
his  course  at  the  end  of  the  First  Year. 

FIRST  YEAR  CURRICULUM 

Division  A Division  B 

Mechanical  Engineering  Civil  Engineering 

Engineering  and  Business  and  Mining  Engineering 
Chemical  Engineering  Applied  Geology 

Electrical  Engineering 
Metallurgical  Engineering 
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First  Year  Subjects 
Divisions  A & B 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry  

221,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

275 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Analytical  Geometry 

492,  275 

1 

) 

1 

) 

Calculus 

490,  275 

2 

1 ^ 

2 

Descriptive  Geometry 

269 

1 

J 

1 

J 

Physics: 

Electricity 

330 

2 

2 

1 

Mechanics 

20 

2 

2 

3 

Structure  and  Properties 

r 

1 

f 

of  Matter 

676,  677 

2 

j 

2 

J 

Physical  Education 

640 

- 

2 

- 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying  (Division  B only) . . . 

710,  712 

1 

3 

Division  C 
Engineering  Physics 


First  Year  Subjects 

Division  C 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

221,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

276 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Algebra  and  Geometry 

502,  276 

2 

- 

2 

- 

Calculus 

503,  276 

2 

- 

2 

- 

Descriptive  Geometry 

269 

1 

- 

1 

- 

Physics : 

Electricity 

330 

2 

- 

2 

- 

Statics 

21 

2 

- 

- 

- 

Properties  of  Matter; 

Mechanics  and  Heat 

650,  651 

3 

4 

3 

4 

Physical  Education 

640 

- 

2 

— 

2 
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CIVIL  ENGINEERING 
(Course  1) 

The  normal  course  in  Civil  Engineering  has  been  so  designed  as  to  be 
broad  and  comprehensive,  with  a view  to  meeting  not  only  the  needs  of 
those  who  have  definitely  decided  to  enter  this  branch  of  the  profession, 
but  also  of  those  who  desire  a technical  training  of  such  a basic  character 
as  to  enable  them  to  enter  various  other  fields  of  technical  employment. 
Concurrent  with  the  instruction  in  engineering  subjects,  sufficient  atten- 
tion is  given  to  economic,  legal,  and  administrative  matters  to  make  the 
graduate  in  this  course  fitted  to  enter  not  only  upon  such  work  as 
Municipal  Engineering,  Sanitary  Engineering,  Highway  Engineering, 
Railway  Engineering,  Geodetic  Surveying,  Structural  Engineering,  and 
Hydraulic  Engineering,  but  also  upon  administrative  and  executive  work 
in  both  engineering  and  industrial  undertakings. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  ben  assigned  to  the  subjects  referring  to  a 
more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

Eirst  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491 

2 

- 

2 

- 

Descriptive  Geometry 

272 

1 

- 

1 

- 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

u 

Engineering  Chemistry 

Engineering  Problems 

226 

2 

- 

— 

and  Drawing 

284 

- 

9 

- 

6 

Least  Squares 

494 

- 

- 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Practical  Astronomy 

200 

1 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

714,  716 

1 

6 

1 
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Third  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Elasticity 

33 

1 

- 

1 

- 

Cements  and  Concrete 

35,  44 

1 

3 

1 

- 

Structural  Engineering 

28 

2 

- 

2 

- 

Engineering  Problems 

and  Drawing 

297 

_ 

9 

9 

Business 

310 

- 

- 

1 

- 

Construction  Surveying 

718 

- 

- 

2 

- 

Control  Surveys  and  Mapping  . 

201 

- 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Engineering  Geology 

382,  383 

2 

1 

2 

2 

Heat  Engines,  Theory 

427,  428 

1 

- 

1 

2 

Hydraulics 

440,  441 

2 

- 

2 

3 

Machinery 

463,  464 

2 

3 

- 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Photogrammetry 

75 

1 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Survey  Camp 

720 

~ 

Students  in  Civil  Engineering  are  required  to  state  not  later  than 
June  30th  following  the  completion  of  their  Third  Year  the  options  they 
desire  to  pursue  in  the  Fourth  Year.  Permission  to  enter  upon  an  option 
must  be  sought  from  the  Council.  This  may  be  withheld  if  the  number  of 
students  offering,  or  conditions  existing  at  the  time,  render  it  impracticable 
to  give  this  work. 
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Fourth  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Engineering  Law 

314 

1 

_ 

- 

- 

Hydraulics 

445,  446 

2 

3 

2 

3 

Industrial  Management 

318 

1 

- 

1 

- 

Municipal  Administration 

and  Contracts 

216 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Sanitary  Engineering 

214,  215 

1 

3 

1 

3 

Thesis  and  Public  Speaking. . . . 

730 

1 

- 

1 

- 

Town  Planning  A 

220 

1 

- 

- 

- 

Transportation  Engineering. . . . 

217 

1 

- 

1 

- 

And  either  of  the  following 
groups  of  subjects: 

Group  A 

Mechanics  of  Materials 

38 

- 

3 

- 

3 

Reinforced  Concrete 

41,  37 

2 

1 

u 

Soil  Mechanics 

and  Foundations 

40,  50 

2 

- 

1 

3 

Structural  Design 

43,  299 

1 

3 

1 

3 

Theory  of  Structures 

36,  37 

2 

n 

2 

U 

Group  B 

Adjustment  of  Observations.  . . 

523 

- 

- 

- 

3 

Astronomy 

202,  203 

1 

3 

- 

- 

Geodesy 

204,  205 

- 

- 

2 

3 

Photogrammetry 

77,  78 

2 

3 

1 

3 

Structural  Engineering 

46,  300 

2 

- 

2 

3 

Survey  Camp 

721 

- 

- 

- 

- 

Town  and  Regional  Planning  . . 

218,  219 

2 

3 
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MINING  ENGINEERING 
(Course  2) 

The  course  in  Mining  Engineering  provides  a broad  training  in  the 
fundamentals  of  engineering. 

The  graduate  is  therefore  well  prepared  to  enter  any  of  the  many 
phases  of  the  mineral  industry  such  as  the  exploration  and  development 
of  new  mineral  areas,  the  mining  of  mineral  deposits  by  both  surface  and 
underground  methods,  and  the  milling  and  metallurgical  treatment  of 
the  ores  and  products.  The  field  of  the  engineer  in  the  mining  of  precious 
metals,  copper,  lead,  zinc  and  nickel  in  Canada  is  now  augmented  by 
the  production  of  iron,  titanium  and  uranium.  Engineering  is  also  in- 
creasingly important  in  the  mining  and  treatment  of  industrial  minerals 
such  as  asbestos,  limestone  and  gypsum.  Moreover,  the  expanding  world 
market  for  mineral  products  is  necessitating  the  utilization  of  ore  deposits 
which  require  the  application  of  the  most  advanced  technological  methods. 

The  course  in  Mining  combines  in  well  balanced  proportions,  studies 
in  the  fields  of  mathematics,  geology,  chemistry,  structures,  mechanics, 
electricity,  metallurgy,  and  economics  and  business,  together  with  courses 
having  particular  reference  to  mining.  In  view  of  the  large  proportion  of 
mining  graduates  employed  in  production  and  supervision,  the  adminis- 
trative viewpoint  is  emphasized  throughout  the  course. 

With  such  diversified  training,  the  Mining  Engineer  is  capable  of 
successful  participation  in  all  branches  of  industry  and  commerce. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g..  Analytical  Geometry,  492, 
page  106. 

FIRST  YEAR  CURRICULUM— DIVISION  B,  page  29 


Second  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

u 

Engineering  Problems 

and  Drawing 

290 

3 

3 

Heat  Engines,  Elementary 

420 

1 

- 

- 

- 

Historical  and  Stratigraphic 
Geology 

393 

_ 

3 

_ 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 
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Second  Year  Subjects 
Course  2 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Mining 

165 

- 

- 

3 

- 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

3 

2 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Theory  of  Measurements 

190 

1 

- 

- 

- 

Third  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Cements  and  Concrete 

Elementary  Structural 

35 

1 

- 

1 

- 

Engineering 

Engineering  Problems 

^29 

1 

- 

• 1 

- 

and  Drawing 

298 

- 

- 

- 

3 

Heat  Engines,  Theory 

427,  428 

1 

u 

1 

- 

Hydraulics 

440,  441 

2 

- 

- 

Metallurgy 

539 

1 

- 

- 

- 

Mineral  Dressing 

180,  182 

2 

- 

2 

6 

Mining 

168 

2 

- 

- 

- 

Mining  Laboratory 

169 

- 

3 

- 

2 

Modern  World  History 

324 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Summer  Essays 

192 

- 

2 

- 

- 

Survey  Camp 

720,  409 

- 

- 

- 

- 

Wet  Analysis 

162 

~ 

3 

~ 

3 
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Fourth  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Glacial  Geology 

and  Ground  Water 

384,  412 

1 

1 

Hydraulics 

451 

- 

- 

1 

- 

Machine  Design 

469,  470 

1 

- 

1 

3 

Metallurgy 

555,  556 

1 

- 

1 

3 

Mine  Operation 

and  Management 

170,  172 

2 

2 

2 

6 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mine  Ventilation 

175,  176 

2 

3 

- 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Ore  Dressing 

183,  184 

1 

6 

1 

- 

Physical  Metallurgy 

538 

1 

- 

1 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

5^ 

6 
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MECHANICAL  ENGINEERING 
(Course  3) 

The  mechanical  engineer  is  concerned  with  the  production  and  the 
use  of  power,  and  it  is  part  of  his  work  to  design  and  manufacture  suit- 
able machinery  for  this  purpose,  and  to  install  and  operate  it.  The  in- 
ternal combustion  engine  and  the  steam  turbine  are  the  products  of  his 
effort,  and  he  applies  these  prime  movers  to  automobiles,  aeroplanes, 
locomotives,  and  other  purposes.  His  work  also  includes  the  design  of 
water  turbines  and  their  use  in  hydro-electric  systems. 

Other  branches  of  his  work  are  the  making  of  designs  for  air  com- 
pressors, machine  tools,  pumps,  refrigerating  machines  and  their  appli- 
cation to  storage  warehouses  and  ice-making,  heating  and  ventilating 
equipment,  materials-handling  and  conveying  plants,  and  generally  all 
mechanical  work.  General  industrial  and  administrative  problems  are 
considered. 

The  course  of  study  has  been  devised  to  equip  men  for  work  in  the 
general  field  of  mechanical  and  industrial  engineering. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits. . . 

367,  368 

- 

_ 

2 

n 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

286 

6 

_ 

6 

Heat  Engines,  Elementary. .... 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461 

2 

- 

2 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Theory  of  Machines 

465,  466 

3 

3 

3 

3 

Treatment  of  Technical  Data.  . 

449 

~ 

— 

3 
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Third  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business 

310 

_ 

_ 

1 

_ 

Differential  Equations 

. 507 

1 

- 

1 

- 

Electronics 

345,  346 

2 

n 

- 

- 

Electrical  Machines 

Elementary  Structural 

377,  378 

2 

u 

2 

3 

Engineering 

29,  298 

1 

3 

1 

3 

Heat  Engineering 

422 

2 

- 

2 

- 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

3 

Hydraulics 

440,  441 

2 

- 

2 

3 

Machine  Design 

467,  468 

2 

6 

2 

6 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Metallurgy 

537 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

— 

"" 

Fourth  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Engineering  Law 

314 

1 

_ 

_ 

- 

Heat  Engine  Laboratory 

426 

- 

5 

- 

5 

Heat  Power  Engineering 

424 

2 

- 

2 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

Hydraulics 

442,  443,  444 

2 

5 

3 

6 

Industrial  Management 

318 

1 

- 

1 

- 

Internal  Combustion 

425 

1 

- 

1 

. - 

Machine  Design 

473,  474 

2 

5 

2 

6 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Structural  Engineering 

46,  300 

2 

3 

- 

- 

Thesis 

730 

- 

1 

— 

3 
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ENGINEERING  AND  BUSINESS 
(Course  4) 

A substantial  proportion  of  those  who  are  admitted  to  the  Faculty  of 
Applied  Science  and  Engineering  have  no  particular  interest  in  any  one 
branch  of  technology,  but  desire  a broad  general  training,  preponder- 
antly engineering  in  character,  that  will  fit  them  rather  for  executive 
or  administrative  positions,  than  for  those  of  a purely  technical  or  design 
nature.  Many  engineers  nowadays  occupy  positions  of  responsibility  in 
sales,  production,  purchasing,  and  other  similar  branches  of  industry, 
and  for  those  who  wish  to  enter  such  fields,  the  training  offered  should 
contain  a greater  proportion  of  economic,  business,  and  management 
instruction  than  is  possible  in  the  distinctively  technical  courses. 

The  course  in  Engineering  and  Business  is  designed  to  cover  that  field 
and  to  be  suitable  for  those  who  require  such  training.  It  is  not  expected 
that  graduates  from  this  course  will  immediately  enter  upon  executive 
work;  indeed,  their  early  work  may  be  almost  entirely  of  a technical 
character,  but  it  is  anticipated  that  their  ultimate  tendency  will  be 
toward  positions  in  the  field  of  management  or  business.  Their  progress 
in  that  direction  will  depend  largely  on  their  own  industry  and  abilities. 
Moreover,  all  engineers,  whatever  their  duties  may  be,  must  be  able  to 
handle  men  as  well  as  machines  and  their  duties  tend  to  become  more 
and  more  administrative  in  character  as  they  assume  positions  of  increas- 
ing responsibility. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Calculus  491,  page  106. 
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Second  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Accounting 

306 

2 

1 

2 

1 

Alternating-Current  Circuits.  . . 

367,  368 

- 

- 

2 

n 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

3 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

288 

_ 

6 

— 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461,  466 

2 

3 

2 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Treatment  of  Technical  Data.  . 

449 

3 

Third  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Accounting 

306 

2 

1 

2 

1 

Applied  Economics 

308 

2 

- 

2 

2 

Differential  Equations 

507 

1 

- 

1 

- 

Electronics 

345,  346 

2 

u 

- 

- 

Elementary  Structural 

Engineering 

29,  298 

1 

6 

1 

3 

Heat  Engines,  Theory 

421,  423 

2 

- 

2 

3 

Hydraulics 

440,  441 

2 

- 

2 

3 

Industrial  Management  A 

321 

2 

1 

1 

1 

Machine  Design 

467,  468 

2 

3 

2 

3 

Modern  World  History 

324 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Statistics 

307 

2 

1 

2 

1 
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Fourth  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business  Policy 

309 

3 

2 

3 

2 

Electric  Machines 

342,  343 

2 

3 

- 

- 

Engineering  Law 

314 

1 

- 

- 

- 

Industrial  Management  B 

328 

2 

3 

2 

3 

Industrial  Psychology 

329 

2 

- 

2 

- 

Illumination  and  Acoustics.  , . . 

91,  92 

1 

u 

1 

u 

Manufacturing  Processes 

476,  477 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

n 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Structural  Engineering.  . : 

46,  300 

2 

- 

2 

3 

Thesis 

730 

“ 

2 

~ 

2 
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ENGINEERING  PHYSICS 
(Course  5) 

Admission  to  and  promotion  in  this  course  is  granted  only  to  students 
who  meet  the  special  requirements  set  forth  on  page  20  of  this  Calendar. 

The  course  is  designed  to  afford  a training  in  Mathematics  and  Physics 
beyond  that  which  it  is  possible  to  give  in  the  other  undergraduate 
courses  in  engineering.  It  is  believed  that  a wider  and  more  thorough 
acquaintance  with  the  basic  sciences  will  bring  to  the  student  a readier 
appreciation  of  the  nature  of  the  technical  problems  with  which  he  will 
later  be  confronted  and  a greater  facility  in  the  solution  of  them.  A 
course  of  the  kind  offered  should  consequently  be  of  particular  value  to 
those  who  desire  to  enter  governmental  or  industrial  research  labora- 
tories, or  who  wish  to  engage  in  any  original  work  of  investigation  or 
development  in  the  field  of  applied  physics. 

Throughout  the  four  years  of  the  course  an  effort  is  made  to  maintain 
the  practical  point  of  view  in  the  theoretical  instruction.  This  is  effected, 
in  part,  by  adopting  wherever  possible  the  engineering  viewpoint  in  the 
teaching  of  mathematical  and  scientific  subjects,  and,  in  part,  by  the 
inclusion  of  certain  basic  engineering  instruction. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.j  Algebra  and  Calculus,  502, 
page  107. 
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Second  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Differential  Calculus 

504 

2 

_ 

2 

_ 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits 

354,  356 

2 

1 2 

2 

n 

Elementary  Light 

653 

1 

- 

1 

- 

Elementary  Magnetism 

and  Electricity 

652 

2 

. 

2 

_ 

Integral  Calculus  and 

Differential  Equations 

505 

3 

_ 

3 

_ 

Mathematical  Problems 

495 

- 

3 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Organic  Chemistry 

250 

2 

- 

- 

- 

Physics  Laboratory 

655 

- 

6 

- 

3 

Probability  and 

Numerical  Methods 

501  • 

2 

2 

Theoretical  Mechanics 

520 

2 

- 

2 

- 
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Third  Year  Subjects 
Course  5 

Subject 

No. 

Hours-  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Advanced  Mechanics 

27 

1 

_ 

1 

- 

Differential  Equations 

509 

1 

1 

1 

1 

Electronics 

366,  379 

2 

- 

2 

3 

Machine  Design 

471,  472 

1 

3 

1 

3 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Laboratory 

659 

- 

3 

- 

3 

Political  Science 

323 

- 

- 

2 

- 

Thermodynamics 

and  Kinetic  Theory 

657 

3 

3 

Theory  of  Functions 

508 

1 

1 

1 

1 

And  one  of  the  following  options  which  must  be  continued  in  the  Fourth 
Year. 


Option  6e  Electricity 

Electrical  Machines 

377,  378 

2 

3 

2 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids  . . 

656 

1 

- 

1 

- 

Options  5s,  X-Rays 
and  Spectroscopy 
and 

Option  5i,  Illumination 
and  Acoustics 

Geometrical  Optics 

660,  661 

1 

3 

1 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids  . . 

656 

1 

- 

1 

- 

Option  5g,  Geophysics 

Engineering  Geology 

382,  383 

2 

1 

2 

2 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids  . . 

656 

1 

- 

1 

- 

Option  5t,  Thermodynamics 

Fluid  Mechanics 

12 

2 

- 

2 

- 

Heat  Engineering 

422,  423 

2 

3 

2 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5m,  Physical  Metallurgy 

Physical  Metallurgy 

533,  534 

2 

3 

2 

3 

Physics  of  Solids  and  Fluids  *. 

656 

1 

- 

1 

- 

Option  5n,  Atomic  Energy 

Physical  Metallurgy 

561,  534 

1 

3 

1 

3 

Fluid  Mechanics 

12 

1 

- 

1 

- 

CURRICULUM— ENGINEERING  PHYSICS 


43 


Students  in  Engineering  Physics  are  required  to  state  at  the  beginning 
of  the  Third  Year  the  options  they  desire  to  pursue  in  the  Third  and  Fourth 
Years.  Permission  to  enter  upon  an  option  must  be  sought  from  the 
Council.  This  may  be  withheld  if  the  number  of  students  offering,  or 
conditions  existing  at  the  time,  render  it  impracticable  to  give  this  work. 


Fourth  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5e,  Electricity 

Acoustics 

97,  98 

2 

U 

Atomic  Physics 

663 

3 

- 

3 

- 

Circuit  Analysis 

350 

2 

- 

2 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Communications  II 

362 

- 

- 

3 

- 

Communications  Laboratory . . . 

363 

- 

- 

- 

4^ 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electric  Control  Systems 

357,  358 

2 

u 

2 

ih 

Transmission  at  Low  and 

High  Frequency 

352 

3 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Communications  III 

371 

- 

- 

2 

- 

Options  5s,  X-Rays 
and  Spectroscopy 

Analysis  of  Materials  by 
Spectrograph ic  and  X-Ray 
Methods 

669 

1 

1 

Atomic  Physics 

663 

3 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electromagnetic  Theory, 
Applied 

365 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Optics,  Advanced 

666 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

9 

- 

9 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5g,  Geophysics 

Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

2 

2 

Electromagnetic  Theory, 
Applied 

365 

2 

_ 

2 

Geophysics 

670,  672 

2 

6 

2 

6 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physics  of  the  Earth 

675 

2 

- 

2 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Thesis  Seminar 

730 

— 

— 

1 

- 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5i,  Illumination 
and  Acoustics 

Architectural  Acoustics 

89,  90 

2 

3 

2 

6 

Atomic  Physics 

663 

3 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Photometry  and  Illumination 
Design 

95,  96 

2 

3 

2 

6 

Physical  Laboratory 

674 

- 

3 

- 

3 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Option  5t,  Thermodynamics 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

_ 

2 

Electrical  Machines 

377,  378 

2 

3 

2 

3 

Gas  Dynamics 

13 

2 

- 

2 

- 

Heat  Engineering  Laboratory . . 

426 

- 

6 

- 

6 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Heat  Transfer 

and  Refrigeration 

429 

1 

_ 

1 

_ 

Internal  Combustion  Engines.  . 

425 

1 

- 

1 

- 

Machine  Design 

478 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Vibration  Engineering 

99,  100 

1 

3 

1 

3 

46 


APPLIED  SCIENCE  AND  ENGINEERING 


Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5m,  Physical  Metallurgy 
Atomic  Physics 

663 

3 

3 

Communications  I 

360,  361 

3 

3 

- 

- 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

_ 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Physical  Metallurgy 

557,  558 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Option  5n,  Atomic  Energy 
(commencing  Session  1957-58) 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electric  Control  Systems 

357,  358 

2 

n 

2 

n 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

Gas  Dynamics 

13 

2 

- 

2 

- 

Nuclear  Reactor  Theory 

664 

2 

- 

2 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis  Seminar 

730 

— 

— 

1 

- 
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CHEMICAL  ENGINEERING  AND  APPLIED  CHEMISTRY 
(Course  6) 

. The  chemical  engineer  is  concerned  with  the  development  and  opera- 
tion of  processes  by  means  of  which  matter  is  chemically  altered  to  a 
more  useful  form,  and  in  the  design,  construction,  operation  and  man- 
agement of  plant  in  which  to  effect  such  changes.  Apart  from  such 
obviously  chemical  processes  as  those  concerned  with  the  production  of 
acids,  alkalis,  salts,  petroleum,  rubber  products,  pulp  and  paper,  ex- 
plosives, paints  and  varnishes,  soap,  plastics,  etc.,  there  are  many  indus- 
trial processes  where  chemistry  plays  a part,  or  where  a knowledge  of 
chemistry  is  valuable.  There  is  thus  a wide  field  of  endeavour  for  the 
chemical  engineer.  In  order  to  equip  a student  to  enter  this  field,  the 
course  in  chemical  engineering  is  intended  to  provide  the  student  with 
training  in  the  principles  of  the  major  divisions  of  chemistry  and 
chemical  engineering,  together  with  an  understanding  of  such  other 
engineering  subjects  as  thermodynamics,  hydraulics,  electricity,  mechan- 
ics of  materials,  and  machine  design. 

As  part  of  the  work  of  the  Fourth  Year  each  student  is  assigned  a 
problem  involving  original  investigation,  in  order  to  let  him  apply  to 
some  extent  what  he  has  learned,  and  to  introduce  him  to  the  chemical 
literature.  It  also  serves  as  an  introduction  to  research  for  those  who  are 
attracted  to  it,  and  who,  because  of  their  basic  training  are  equipped  to 
carry  on  research  in  chemistry  or  chemical  engineering  at  the  graduate 
level  or  in  laboratories  outside  the  university. 

For  those  students  considering  taking  up  the  teaching  of  science  as  a 
profession,  the  nature  and  extent  of  the  thesis  subject  in  the  Fourth 
Year  may  be  modified  to  allow  the  student  to  take  such  other  in- 
struction as  may  be  necessary  to  shorten  the  time  required  before  be- 
coming professionally  qualified. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.^  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Analytical  Chemistry 

232,  233 

2 

9 

- 

- 

Laboratory 

229 

- 

- 

- 

- 

Calculus 

491,  287 

2 

2 

u 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

375,  376 

2 

3 

2 

3 

Industrial  Chemistry 

230,  235 

3 

- 

- 

12 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23 

2 

- 

2 

- 

Organic  Chemistry 

234 

- 

- 

3 

- 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

— 

— 

Third  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemical  Engineering 

242 

2 

_ 

2 

3 

Chemical  Laboratory 

249 

- 

6 

- 

6 

Chemical  Theory  A 

239 

1 

- 

1 

- 

Chemical  Theory  B 

240 

2 

- 

2 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

246,  247 

2 

- 

- 

Heat  Engines,  Theory 

431,  423 

2 

- 

- 

3 

Industrial  Chemistry 

241 

- 

- 

3 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Organic  Chemistry 

244,  245 

2 

9 

2 

6 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Public  Speaking 

319 

1 

- 

1 

- 
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Fourth  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemical  Engineering 

253 

2 

3 

2 

- 

Chemical  Engineering  Thermo- 
dynamics and  Kinetics 

256 

2 

2 

. 

Chemical  Engineering 

Laboratory 

251 

_ 

10 

Chemical  Plant  Design 

254 

1 

- 

- 

3 

Fluid  Mechanics 

452,  453 

2 

3 

- 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

478,  470 

2 

- 

2 

3 

Organic  Chemistry 

257 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

- 

Thesis 

730 

3 

18 
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ELECTRICAL  ENGINEERING 
(Course  7) 

In  following  his  profession,  an  electrical  engineer  will  find  necessary  a 
knowledge  of  many  fields  in  addition  to  that  of  applying  things  electrical 
for  the  benefit  of  humanity.  For  this  reason  the  course  includes  not  only 
mathematics,  mechanics,  physics  and  chemistry,  but  also  heat  engines, 
hydraulics,  theory  of  mechanisms,  machine  design,  business,  economics, 
engineering  law,  and  other  non-electrical  subjects. 

In  the  electrical  field  much  time  is  given  to  the  calculation  of  circuits 
of  electric,  magnetic,  and  dielectric  types,  methods  of  measurement  of 
various  quantities  in  direct  and  alternating  current  circuits,  theory  of 
generators,  motors,  magnets,  and  other  apparatus,  design,  electrical  trans- 
mission of  energy,  and  many  related  matters  of  interest.  A great  variety 
of  problems  for  solution  is  one  means  of  developing  understanding.  In 
the  Fourth  Year  the  proportion  of  time  given  to  electrical  engineering 
is  much  greater  than  in  earlier  years. 

A training  of  this  nature  should,  with  subsequent  experience,  enable  a 
student  to  develop  into  a useful  and  valued  member  of  the  profession, 
whether  his  natural  abilities  lead  him  into  technical,  commercial,  or 
administrative  responsibilities. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  I 

332 

2 

_ 

_ 

_ 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491,  288 

2 

3 

2 

3 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Fundamentals 

333 

2 

- 

2 

- 

Electrical  Laboratory 

334 

- 

- 

- 

6 

Electricity 

338 

- 

- 

2 

- 

Elementary  Heat  Engines 

420 

1 

- 

- 

- 

Elementary  Machine  Design. . . 

462 

- 

- 

2 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

288 

6 

3 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 
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Third  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  II 

341 

2 

- 

2 

_ 

Business 

310 

- 

- 

1 

- 

Direct  Current  Machines 

339 

2 

- 

- 

- 

Electrical  Problems 

335 

- 

2 

- 

4 

Electrical  Laboratory 

344 

- 

3 

- 

3 

Electronics 

337 

2 

- 

2 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

- 

Hydraulics 

440,  441 

2 

3 

2 

- 

Machine  Design 

Mathematical  Applications  in 

475,  468 

2 

— 

2 

3 

Electrical  Engineering 

336 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

F^ractical  Experience 

690 

- 

- 

- 

- 
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Fourth  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Terrr 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current 

Machinery  I 

353 

3 

- 

- 

- 

Circuit  Analysis 

351 

2 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Electrical  Laboratory 

Electrical  Problems 

355 

— 

3 

- 

I2 

and  Seminar 

359 

- 

2 

- 

2 

Electric  Control  Systems 

357,  358 

2 

I2 

2 

n 

Engineering  Law 

314 

1 

- 

- 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis 

Transmission  at  Low  and 

730 

~ 

— 

« 

High  Frequencies 

And  one  of  the  following  groups 
of  subjects: 

352 

3 

Group  A 

Acoustics 

82,  83 

- 

- 

2 

11 

Communications  II 

362 

- 

- 

3 

- 

Communications  III 

371 

- 

- 

2 

- 

Communications  Laboratory. . . 

Group  B 
Alternating-Current 

363 

4i 

Machinery  II 

369,  370 

- 

- 

2 

U 

Electric  Power  Systems 

373 

- 

- 

2 

2 

Illumination 

93,  94 

■ 1 

2 

3 
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METALLURGICAL  ENGINEERING 
(Course  8) 

No  other  materials  approach  the  metals  in  strength,  and  the  whole 
fabric  of  modem  civilization  is  dependent  on  their  properties.  The  fields 
of  employment  for  graduates  lie  in  production  metallurgical  industries, 
the  industries  which  fabricate  metals,  and  in  sales  and  research.  Metal- 
lurgical research  facilities  have  notably  been  increased  in  recent  years 
in  Canada. 

The  metallurgical  engineer  is  concerned  with  the  winning  of  metals 
from  ores.  Since  virgin  metals  rarely  possess  useful  physical  properties, 
the  second  task  of  the  metallurgist  is  to  produce  alloys,  such  as  steel, 
which  have  suitable  physical  properties. 

Both  physical  and  extractive  metallurgy  are  based  upon  the  sciences  of 
chemistry  and  physics.  It  is  believed  that  a wider  knowledge  of  the  basic 
sciences  will  bring  to  the  student  a readier  appreciation  of  the  technical 
problems  with  which  he  will  be  later  confronted  and  a greater  facility  in 
their  solution.  To  achieve  this  end,  greater  emphasis  is  placed  upon 
physics  and  chemistry  in  the  earlier  years  of  the  course.  It  follows  that 
this  course  will  be  of  greater  value  to  students  who  have  obtained  a good 
standing  in  mathematics  and  science.  In  addition  to  instruction  in  ex- 
tractive and  physical  metallurgy,  engineering  subjects  are  provided  to 
give  a general  knowledge  of  mechanics  of  materials,  machine  design,  etc. 
The  course  includes  the  non-technical  subjects,  such  as  Economics  and 
English,  which  are  common  to  all  courses  in  the  Faculty. 

Courses  in  production  metallurgy  cover  the  theory  and  practice  of 
winning  aluminium,  copper,  iron,  lead,  magnesium,  nickel,  zinc,  etc., 
from  their  ores.  Physical  Metallurgy  courses  cover  the  structure  and 
properties  of  alloys,  including  microscopic,  x-rays  and  mechanical 
methods  of  investigation. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

228 

- 

4 

_ 

4 

Calculus 

491 

2 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

Engineering  Problems 

375,  376 

2 

3 

2 

3 

and  Drawing 

289 

- 

3 

- 

3 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Metallurgy 

530 

1 

- 

1 

- 

Optics 

72,  73 

1 

3 

1 

3 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

_ 

“ 
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Third  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

246,  247 

2 

li 

- 

- 

Electronics 

Metallurgical  Problems 

345,  346 

2 

u 

” 

Laboratory 

536 

- 

2 

- 

4 

Metallurgical  Theory 

535 

2 

- 

2 

- 

Mineral  Dressing 

180 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

Principles  of  Extractive 

690 

- 

— 

— 

— 

Metallurgy 

Principles  of  Physical 

531,  532 

2 

3 

2 

6 

Metallurgy 

533,  534 

2 

3 

2 

3 

Fourth  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Extractive  Metallurgy 

Laboratory 

552 

6 

Ferrous  Extractive  Metallurgy. 

551 

1 

- 

1 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

469,  470 

1 

- 

1 

3 

Metallurgical  Theory 

553 

1 

- 

1 

- 

Metallurgical  Problems 
Laboratory 

554 

2 

_ 

2 

Non-Ferrous  Extractive 

Metallurgy 

550 

1 

_ 

1 

_ 

Ore  Dressing 

182,  183 

1 

- 

1 

6 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

557,  558 

2 

6 

2 

3 

Practical  Experience 

690 

- 

- 

- 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis 

730 

8 

10 
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APPLIED  GEOLOGY 
(Course  9) 

The  expanding  Canadian  economy  is  making  ever  growing  demands 
on  the  Mineral  Industry  for  raw  products — iron,  copper,  uranium, 
gas,  petroleum,  etc.  Geologists  play  an  important  part  in  this  industry. 
They  belong  to  a team — whose  other  members  are  mining  engineers  and 
metallurgists — responsible  for  finding  new  deposits  of  metals,  mining 
them,  and  extracting  the  metals  from  the  ores.  In  addition,  geologists 
are  widely  employed  in  the  petroleum  industry. 

The  course  in  Applied  Geology  provides  a training  in  the  funda- 
mentals of  the  geological  sciences  and  graduates  in  this  course  are  suit- 
ably trained  to  enter  the  ranks  of  professional  geologists.  Students  also 
take  work  with  related  departments,  such  as  Mining  Engineering,  Metal- 
lurgical Engineering,  Chemical  Engineering  and  Civil  Engineering,  and 
in  this  way  have  some  knowledge  of  other  fields  of  engineering. 

The  geological  subjects  are  selected  so  that  they  will  carry  the  student 
through  from  an  introductory  course  to  a stage  where  he  has  a useful 
knowledge  of  the  broad  field  of  the  subject.  He  is  properly  trained  to 
find  employment  in  mining  geology,  petroleum  geology,  or  engineering 
geology.  Such  work  may  be  with  exploration  companies,  oil  companies 
or  mining  companies. 

Graduates  in  Applied  Geology  who  wish  further  specialized  training 
in  geology  may  proceed  to  the  M.A.Sc.  or  Ph.D.  degrees,  and  thus 
qualify  themselves  for  employment  with  government  geological  surveys 
or  as  university  teachers. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  106. 
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Second  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Engineering  Problems 

and  Drawing 

290 

3 

3 

Historical  and  Stratigraphical 
Geology 

393,  394 

. 

3 

2 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mining 

165 

- 

- 

3 

- 

Optics 

72,  73 

1 

- 

1 

3 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

3 

2 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Theory  of  Measurements 

190 

1 

— 

— 
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Third  Year  Subjects 
Course  9 

Subject 

No. 

Hours  p( 

First  Term 

er  week 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Descriptive  Mineralogy 

388 

- 

2 

- 

2 

Elementary  Geochemistry 

385 

2 

- 

2 

- 

Geological  Field  Trips 

410,  411 

- 

- 

- 

- 

Metallurgy 

539 

1 

- 

- 

- 

Mineral  Dressing 

186 

2 

- 

- 

- 

Mining 

168 

2 

- 

- 

. - 

Modern  World  History 

324 

2 

- 

- 

- 

Ore  Microscopy 

389 

- 

- 

- 

3 

Palaeontology 

395,  396 

2 

2 

2 

2 

Petrology 

391,  392 

3 

2 

2 

2 

Political  Science 

323 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Survey  Camp 

720,  409 

— 

Fourth  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Geology  of  Canada 

401 

1 

- 

1 

_ 

Geological  Field  Trips 

412,413,414 

- 

- 

- 

- 

Geophysics 

671,  673 

1 

3 

1 

3 

Metallurgy 

555 

1 

- 

1 

- 

Mineral  Deposits 

Mine  Operation 

399,  400 

2 

- 

2 

3 

and  Management 

170,  173 

2 

- 

2 

3 

Mining  Geology 

405,  406 

- 

3 

2 

- 

Petroleum  Geology 

407,  408 

2 

- 

2 

3 

Pleistocene  Geology 

402 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403,  404 

2 

2 

- 

2 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

- 

6 

- 

- 
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AERONAUTICAL  ENGINEERING 

A program  of  study  has  been  designed  to  prepare  the  student  for  a 
career  in  aeronautical  engineering.  It  includes  the  following  elements: 
{a)  an  introduction  to  the  fundamentals  of  mathematics,  physics,  and 
chemistry,  (b)  a survey  of  aerodynamics,  instrumentation,  propulsion, 
and  structures,  and  (c)  an  advanced  treatment  of  the  subjects  required 
for  modern  design  and  research  in  aeronautics  such  as  supersonic  aero- 
dynamics, wing  theory,  airplane  dynamics,  and  jet  propulsion.  Under 
(a)  and  (b)  the  student’s  training  is  necessarily  broad  since  the  aero- 
nautical engineer  must  be  able  to  visualize  the  airplane  as  a complete 
unit.  The  more  advanced  knowledge  needed  for  the  detailed  design  of 
new  aircraft  is  provided  under  (c).  This  final  stage  of  the  program  of 
study  is  particularly  significant  since  the  aeronautical  engineer  must  also 
be  prepared  to  investigate  the  many  difficult  problems  that  arise  in  the 
development  of  modem  aircraft  of  high  performance  and  make  the  best 
possible  use  of  the  results  of  such  investigations  when  applied  to  design. 
It  is  possible  to  provide  (a)  and  (b)  in  a four-year  undergraduate 
course,  but  the  final  intensive  training  under  (<r)  must  be  left  for  a 
graduate  year. 

The  program  of  study  which  leads  to  status  as  a well-qualified  aero- 
nautical engineer,  has  been  established  in  two  parts  as  follows: 

(i)  Undergraduate  Course.  The  student  registers  in  the  course  in 
Engineering  Physics,  subject  to  the  entrance  requirements  given  on  page 
20  of  this  Calendar.  This  course  provides  the  requisite  training  in  the 
fundamental  sciences  (see  {a)  above).  The  advanced  subjects  required 
specifically  for  the  aeronautical  engineering  option  to  be  selected  in  the 
third  and  fourth  years  are  given  by  the  staff  of  the  Institute  of  Aero- 
physics  (see  (6)  above).  The  student  will  receive  the  degree  of  Bachelor 
of  Applied  Science  upon  completion  of  this  part  of  the  program. 

(ii)  Graduate  Course.  The  student  will  then  continue  his  training 
(see  (c)  above)  in  the  Department  of  Aeronautical  Engineering  and 
Aerophysics,  School  of  Graduate  Studies,  as  a candidate  for  the  degree 
of  Master  of  Applied  Science.  Details  regarding  entrance  regulations 
and  courses  of  study  are  given  in  the  Calendar  of  the  School  of  Graduate 
Studies.  The  facilities  of  the  Institute  of  Aerophysics  are  available  to 
the  student,  and  financial  assistance  is  provided  through  research 
assistantships. 

It  should  be  noted  that  a student  who  has  graduated  in  another 
branch  of  engineering  and  who  desires  to  become  an  aeronautical  engi- 
neer may  proceed  directly  with  (ii)  above,  but  in  this  case  the  course 
leading  to  the  M.A.Sc.  degree  must  be  arranged  so  that  deficiences  in 
his  undergraduate  training  are  made  up. 

Students  who  registered  in  the  undergraduate  course  in  Aeronautical 
Engineering  in  1954  or  before  will  continue  with  this  course  as  outlined 
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in  the  following  tables  until  graduation.  Nevertheless,  these  students  are 
advised  to  extend  their  training  under  (ii)  above.  Students  entering  the 
University  in  1955  and  after,  who  desire  to  undertake  the  program  out- 
lined above,  will  register  in  Engineering  Physics  (see  the  outline  of  the 
First  Year  on  page  29). 

GRADUATE  STUDY  FOR  THE  PH.D.  DEGREE 

Further  graduate  study  leading  to  the  Ph.D.  degree  is  offered  by  the 
Department  of  Aeronautical  Engineering  and  Aerophysics.  Entrance 
regulations,  courses  of  study,  and  other  information  may  be  obtained 
from  the  Calendar  of  the  School  of  Graduate  Studies.  For  details  of 
research  projects  and  assistantships,  students  should  consult  the  Director 
of  the  Institute  of  Aerophysics. 


Third  Year  Subjects 
Course  10 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Differential  Equations 

509 

1 

1 

1 

1 

Electronics 

366,  379 

2 

- 

2 

3 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Laboratory 

659 

- 

3 

- 

3 

Political  Science 

Thermodynamics  and 

323 

— 

~ 

2 

Kinetic  Theory 

657 

3 

- 

3 

- 

Advanced  Mechanics 

27 

1 

- 

1 

- 

Theory  of  Functions 

508 

1 

1 

1 

1 

Aircraft  Design 

10,  11 

1 

3 

- 

- 

Analysis  of  Aircraft  Structures . 

7,8 

1 

u 

1 

u 

Heat  Engines,  Theory 

420,  421,  423 

2 

3 

2 

- 

Fluid  Mechanics 

12,  15 

2 

2 

3 
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Fourth  Year  Subjects 
Course  10 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Aircraft  Propulsion 

9,  14 

2 

- 

2 

1 

Aircraft  Design 

3,  4 

2 

6 

2 

3 

Analysis  of  Aircraft  Structures. 

5,  6 

2 

3 

2 

3 

Applied  Aerodynamics 

Differential  Equations  of 

1,  2 

2 

6 

2 

6 

Mathematical  Physics 

521 

2 

- 

2 

- 

Gas  Dynamics 

13 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Profession  of  Engineering 

327 

- 

- 

1 

2 

- 

Thesis 

730 

— 

— 
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OUTLINE  OF  LECTURE  AND  LABORATORY  SUBJECTS 

On  the  pages  that  follow  a brief  description  is  given  of  the  lectures 
and  laboratory  subjects  prescribed  in  the  preceding  tables  of  curriculum. 
The  numbers  before  the  subjects  are  the  reference  numbers  assigned  in 
the  tables.  For  example,  21.  Statics,  means  the  course  of  lectures  indi- 
cated by  this  number  in  the  table  of  curriculum  for  the  First  Year  on 
page  00. 


INSTITUTE  OF  AEROPHYSICS 

1.  Applied  Aerodynamics.  B.  Etkin. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Two  dimensional  airfoil  theory;  finite  wing  theory;  perform- 
ance calculation;  stability  and  control. 

Reference  books:  Airfoil  and  Airscrew  Theory — Glauert.  Air- 
plane Performance,  Stability  and  Control — Perkins  & Hage. 
Foundations  of  Aerodynamics — Kuethe  & Schetzer. 

2.  Applied  Aerodynamics  Laboratory.  B.  Etkin,  G.  K.  Korbacher. 

Course  10,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Half  of  the  time  allotted  is  spent  in  the  drafting  room  working 
problems  on  applied  aerodynamics  and  gas  dynamics.  The  other 
half  is  spent  in  the  wind-tunnel  laboratory,  where  experiments 
are  conducted  to  illustrate  the  principles  of  fluid  mechanics,  and 
to  demonstrate  typical  aerodynamic  data. 

Reference  book:  Wind  Tunnel  Testing — Pope. 

3.  Aircraft  Design.  R.  D.  Hiscocks,  W.  Czerwinski. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Design  problems  are  worked  out  by  the  students  in  conjunction 
with  the  lectures.  Typical  structural  flight  envelopes  are  derived 
for  low  and  high  speed  airplanes.  The  origin  and  magnitude  of 
loads  which  are  critical  in  the  design  of  various  components  are 
considered.  Specific  problems  include  the  detail  design  of  riveted 
and  bolted  joints.  The  importance  of  good  detail  design  in  avoid- 
ing fatigue  troubles  is  emphasized  and  aeroelastic  phenomena  are 
considered. 

4.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks,  W.  Czerwinski. 

Course  10,  IV  Year;  6 hrs.  laboratory  first  term,  3 hrs.  labora- 
tory second  term. 

Problems  based  on  the  lectures  in  subject  3 are  worked  out 
during  these  periods. 

5.  Analysis  of  Aircraft  Structures.  E.  Kosko. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  advanced  course  continuing  subject  7.  Stress  and  deflection 
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analysis  of  indeterminate  structures;  stability  of  elastic  and  in- 
elastic columns;  beam-column  problems;  buckling  of  plain  and 
stiffened  plates;  post-buckling  behaviour;  diagonal-tension  field 
webs. 

Reference  books:  Aircraft  Structural  Mechanics — Steinbacher 
and  Gerard.  Aircraft  Structures — Peery. 

6.  Analysis  of  Aircraft  Structures.  E.  Kosko. 

Course  10,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Application  of  the  theory  given  in  the  lectures  of  subject  5 to 
various  problems  taken  from  aircraft  practice. 

7.  Analysis  of  Aircraft  Structures.  H.  S.  Ribner. 

Course  10,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

An  introductory  course  with  emphasis  on  the  physical  prin- 
ciples underlying  aircraft  structural  analysis.  The  main  topics 
are:  Theory  of  beams — symmetric,  unsymmetric,  inhomogeneous, 
and  curved;  theory  of  thin-web  beams  and  shells  in  terms  of  shear 
flow;  energy  methods;  indeterminate  structures. 

Reference  book:  Aircraft  Structural  Mechanics — Steinbacher 
and  Gerard. 

8.  Analysis  of  Aircraft  Structures.  H.  S.  Ribner. 

Course  10,  III  Year;  3 hrs.  laboratory,  alternate  weeks,  both 
terms. 

Problems  based  upon  the  lectures  in  subject  7 are  worked  out 
during  these  periods. 

9.  Aircraft  Propulsion.  G.  K.  Korbacher. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Thermodynamic  and  aerodynamic  fundamentals  of  gas  tur- 
bines, jet  engines,  rocket  motors,  pulse  and  ram  jets — thrust,  pro- 
pulsion power  and  efficiency,  blade  theory;  turbine,  compressor, 
and  combustion  chamber  design  features  and  performance. 

Reference  book:  Jet  Propulsion  and  Gas  Turbines — Zucrow. 

10.  Aircraft  Design.  R.  D.  Hiscocks. 

Course  10,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introductory  course  with  the  emphasis  on  the  practical 
aspects  of  airframe  design.  The  relative  merits  of  various  materials 
are  examined,  and  suitable  applications  and  appropriate  strength 
factors  suggested.  Different  methods  of  construction  are  compared 
on  the  basis  of  strength,  weight,  and  cost.  Castings,  forgings,  and 
welded  assemblies  are  discussed  in  some  detail  and  illustrative 
problems  are  worked  out  in  the  classroom. 

Reference  book:  Strength  of  Metal  Aircraft  Elements:  Docu- 
ment— ANC-5. 
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11.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks. 

Course  10,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Problems  based  on  the  lectures  of  subject  10  are  worked  out 
during  these  periods. 

12.  Fluid  Mechanics.  J.  G.  Hall. 

Courses  5n,  5t  and  10,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Introductory  aerodynamics;  vector  calculus;  inviscid  flow  equa- 
tions; incompressible  source,  sink,  and  doublet  flows  including 
complex  variable  applications;  compressible  flows;  viscous  flows 
including  drag  and  boundary  layers. 

Reference  books:  Fluid  Dynamics — Streeter;  Introduction  to 
Aeronautical  Dynamics — Rauscher;  Engineering  Applications  of 
Fluid  Mechanics — Hunsaker  and  Rightmire. 

13.  Gas  Dynamics.  I.  I.  Glass. 

Courses  5n,  5t  and  10,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Introductory  thermodynamics;  equations  of  motion;  shock 
waves;  nozzle  and  diffuser  flow;  adiabatic  and  isothermal  duct 
flow  with  friction;  compressibility  effects;  basic  two-dimensional 
supersonic  flows;  aerodynamic  measurements;  method  of  small 
perturbations;  two-dimensional  supersonic  profiles. 

Reference  books:  Foundations  of  Aerodynamics — Kuethe  and 
Schetzer.  Engineering  Supersonic  Aerodynamics — Bonney.  Intro- 
duction to  Aerodynamics  of  a Compressible  Fluid — Liepmann 
and  Puckett.  Thermodynamics  of  Fluid  Flow — Hall. 

14.  Aircraft  Propulsion  Laboratory.  R.  B.  McIntyre,  G.  K.  Korbacher. 

Course  10,  IV  Year;  Four  3 hrs.  laboratory  periods,  second 
term. 

This  time  is  used  to  give  students  experience  with  jet  engines, 
dismantled  components,  test  bed  facilities  and  engine  testing. 

15.  Fluid  Mechanics  Laboratory.  J.  G.  Hall. 

Course  10,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  based  on  the  lectures  of  subject  12  are  worked  out 
during  these  periods. 

APPLIED  MECHANICS  AND  DESIGN  OF  STRUCTURES 

20.  Applied  Mechanics.  Staff  in  Civil  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

This  subject  is  divided  into  two  parts;  statics  in  the  fall  term, 
and  dynamics  in  the  spring  term. 

Statics.  Principles  of  plane  statics  and  application  to  a variety 
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of  problems  including  elementary  framed  structures  and  simple 
beams. 

Dynamics.  Principles  of  dynamics,  and  application  to  motion 
of  particles  on  straight  and  curved  paths — work,  energy,  power, 
impulse  and  momentum.  Plane  translation  of  rigid  bodies.  Intro- 
duction to  simple  harmonic  motion  and  moment  of  inertia. 

Text  book:  Applied  Statics — Loudon. 

Reference  book:  University  Physics,  Mechanics,  Heat  and 
Sound — Sears  and  Zemansky. 

21.  Statics. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  first  term. 

The  principles  of  statics  are  discussed,  and  applied  to  the 
composition  and  resolution  of  forces.  A variety  of  applications 
are  studied,  including  plane  pin-jointed  frames  and  the  bending 
moments  and  shearing  forces  in  beams. 

22.  Dynamics.  I.  W.  Smith,  F.  C.  Hooper. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Motion  of  a point  is  reviewed  and  extended  to  include  Coriolis’ 
acceleration,  with  applications.  Equations  for  motion  of  mass  in 
translation,  rotation,  and  plane  motion  are  developed,  including 
centre  of  percussion.  Moment  of  inertia  of  mass  is  studied  by 
double  integration  and  by  the  lamina  method.  The  derivation 
and  application  of  gyroscopic  action  is  thoroughly  discussed,  and 
an  introduction  to  static  and  dynamic  balancing  is  given.  Elemen- 
tary vibration  theory  and  problems  in  vibration  isolation  are 
discussed. 

Text  book:  Engineering  Dynamics — Hooper  and  Smith. 

Reference  book:  Mechanics — Part  II — Meriam. 

23.  Mechanics  of  Materials.  M.  W.  Huggins  and  staff  in  Civil  Engi- 

neering. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

In  this  subject,  the  fundamental  theories  of  stress  and  strain 
are  discussed  and  applied  in  the  design  of  tension  members, 
riveted  joints,  pipes  and  tanks,  beams,  columns,  shafts,  etc.  A 
number  of  problems  are  worked  out  both  in  the  lecture  course 
and  in  the  drafting  room. 

For  Course  10,  the  work  is  carried  further  in  order  to  cover 
some  more  advanced  problems  dealing  with  plate  girders. 

Text  book:  Resistance  of  Materials — Seely. 

27.  Advanced  Mechanics.  B.  Etkin. 

Courses  5 and  10,  HI  Year;  1 hr.  lecture  per  week,  both  terms. 

The  course  of  lectures  covers  the  following  topics:  mechanics 
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of  particles  in  rotating  frames  of  reference;  mechanics  of  rigid 
bodies,  Euler’s  equations;  dynamics  of  linear  systems,  oscillations, 
indicial  and  impulsive  admittances;  Lagrange’s  equations. 

Reference  books:  Vectorial  Mechanics — Brand.  Principles  of 
Mechanics — Synge  & Griffith. 

28.  Structural  Engineering.  C.  F.  Morrison. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  elementary  study  of  the  stress  analysis  and  design  of  struc- 
tures, structural  members,  and  their  details.  Problems  in  analysis 
and  design  are  worked  out  in  the  lectures  and  in  the  drafting 
room. 

The  work  in  the  first  term  includes  a discussion  of  tension 
members,  steel  and  timber  columns,  simple  and  continuous  beams, 
box  girders,  and  plate  girders.  Welding  as  a method  of  connect- 
ing structural  steel  members  is  studied. 

The  second  term  is  given  chiefly  to  moving  loads,  the  design  of 
a riveted  truss  highway  span,  and  the  theory  of  railway  truss 
spans. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter. 
Structural  Problems — Young  and  Morrison.  Steel  Construction 
Handbook— A.I.S.C. 


29.  Elementary  Structural  Engineering.  A.  C.  Davidson. 

Courses  2,  3,  and  4,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Practically  the  same  work  as  that  for  subject  28  in  the  first 
term. 

31.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  C.  E.  Helwig. 

Courses  1,  2,  9,  and  10,  II  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Courses  3,  4,  7,  and  8,  II  Year;  3 hrs.  laboratory  per  week, 
first  term. 

An  introduction  to  testing  machines,  strain  measuring  devices 
and  standard  specifications. 

The  experimental  study  of  engineering  materials  and  struc- 
tural members  under  load. 

33.  Applied  Elasticity.  M.  W.  Huggins. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  the  stresses  and  strains  in  structural  materials  and 
members.  The  topics  treated  include:  members  subjected  to 
direct  stress,  shear  stress,  and  flexural  stress,  and  their  resulting 
deformations;  principal  stresses;  statically  indeterminate  struc- 
tures such  as  continuous  and  fixed-end  beams;  the  moment-area 
theorems. 

Reference  books:  Elements  of  Strength  of  Materials — Timo- 
shenko and  MacCullough. 
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35.  Cements  and  Concrete.  C.  E.  Helwig. 

Courses  1 and  2,  III  Year;  1 hr.  lecjure  per  week,  both  terms. 

A discussion  of  engineering  cementing  materials  used  in  con- 
struction, and  a study  of  the  basic  principles  of  concrete  making. 

An  introduction  to  the  theory  of  design  of  reinforced  concrete 
elements  including  beams,  slabs,  columns. 

Text  book:  Basic  Reinforced  Concrete  Design — Large. 

Reference  books:  Plain  Concrete — Bauer.  Chemistry  of  Ce- 
ment— Lea  and  Desch.  Reinforced  Concrete  Design — Sutherland 
and  Reese.  Design  of  Concrete  Structures — Urquhart,  O’Rourke, 
Winter. 

36.  Theory  of  Structures.  C.  F.  Morrison. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  stress  analysis  of  simple  span,  continuous,  and  cantilever 
trusses.  Influence  lines  and  index  stresses.  Truss  deflections  by 
analytical  and  graphical  methods.  Arches,  suspension  bridges, 
and  statically  indeterminate  structures. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter. 
Theory  of  Modern  Steel  Structures,  Vol.  II — Grinter. 

37.  Theory  of  Structures  and  Reinforced  Concrete.  Staff  in  Civil  Engi- 

neering. 

Course  la,  IV  Year;  3 hrs.  laboratory  work  per  week,  both 
terms. 

Problems  are  worked  out  in  the  laboratory  following  the  lecture 
courses  36  and  41. 

38.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Testing  machines  and  their  verification.  Use  of  precision  in- 
struments for  measuring  strain.  Behaviour  of  various  engineering 
materials  under  load;  endurance  test.  Behaviour  of  some  struc- 
tural members  and  frames  under  load. 

Reference  book:  Materials  of  Construction — Johnson. 

40.  Soil  Mechanics  and  Foundations.  W.  L.  Sagar. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A subject  devoted  to  those  physical  and  mechanical  properties 
of  soils  of  importance  to  the  engineer,  such  as  compressive  and 
cohesive  strengths,  internal  friction,  stability  in  slopes,  com- 
pressibility and  other  deformational  characteristics,  permeability 
and  moisture  retention.  The  bearing  of  these  properties  on  the 
design  and  construction  of  engineering  v/orks  is  considered  in 
detail. 

The  design  of  foundations,  retaining  walls  and  dams  is  dis- 
cussed. 
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Reference  books:  Foundation  of  Structures— Dunham.  Soil 
Mechanics  in  Engineering  Practice — Terzaghi  and  Peck.  Soil 
Mechanics,  Foundations,  and  Earth  Structures — TschebotariofT. 
Foundation  Engineering — Peck,  Hanson,  Thornburn.  Proceed- 
ings, Second  International  Conference  on  Soil  Mechanics.  Design 
of  Concrete  Structure — Urquhart  and  O’Rourke. 

41.  Reinforced  Concrete.  M.  W.  Huggins. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

The  theory  of  design  of  reinforced  concrete  elements  including 
the  beam,  the  slab,  the  T-beam,  the  column  and  the  girderless 
floor,  is  continued  in  this  course. 

In  addition  the  course  provides  an  introduction  to  the  design 
of  prestressed  concrete. 

The  student  is  required  in  the  drafting  room  to  apply  his 
knowledge  to  the  design  of  simple  structures. 

Text  book:  Basic  Reinforced  Concrete  Design — Large. 

Reference  books:  Design  of  Concrete  Structures — Urquhart, 
O’Rourke,  Winter.  Theory  & Practice  of  Reinforced  Concrete — 
Dunham.  Reinforced  Concrete  Design — Sutherland  and  Reese. 

43.  Structural  Design.  M.  W.  Huggins. 

Course  la,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Consideration  is  given  to  the  various  types  of  industrial  build- 
ings and  other  structures,  the  conditions  governing  their  choice, 
and  the  design  and  details  of  construction  in  different  materials. 
Examples  in  design  are  worked  out  in  the  class  and  drafting 
rooms  illustrating  such  points  as:  economic  arrangement  of  build- 
ing frames,  probable  loadings  for  girders  and  columns,  column 
eccentricities,  wind  loading,  wind  bracing,  rigid  frames,  crane 
runways,  tanks  and  towers. 

Reference  books:  Handbook  of  Building  Construction — Hool 
and  Johnson.  Steel  Mill  Buildings — Ketchum.  Structural  Prob- 
lems— Young  and  Morrison.  Theory  of  Modern  Steel  Struc- 
tures— Grinter. 

44.  Mechanics  of  Materials:  Concrete.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Fundamentals  in  the  design  of  sound  concrete,  including 
acceptability  tests  on  the  materials  used  in  making  concrete,  ex- 
periments to  show  the  effect  on  the  consistency  and  strength  of 
the  concrete  caused  by  variations  in  the  quantities  of  the  in- 
gredients, and  the  design  of  an  economical  mix  for  a given  set 
of  conditions. 

Reference  books:  Design  and  Control  of  Concrete  Mixtures — 
Portland  Cement  Association.  Materials  Testing  — Gilkey, 
Murphy,  Bergman. 
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46.  Structural  Engineering.  C.  F.  Morrison. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Courses  lb  and  4,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A study  is  made  of  various  types  of  industrial  buildings  and 
other  structures.  Methods  of  analysis  and  examples  in  design  are 
considered,  involving  the  use  of  timber,  structural  steel,  and 
reinforced  concrete. 

Reference  books:  Elementary  Structural  Engineering — Urqu- 
hart  and  O’Rourke.  Steel  Mill  Buildings — Ketchum.  Handbook 
of  Building  Construction — Hool  and  Johnson.  Structural  Prob- 
lems— Young  and  Morrison. 

50.  Mechanics  of  Materials:  Soils  and  Highway.  W.  L.  Sagar,  C.  E. 
Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Experiments  relating  to  the  physical  properties  of  rocks  such 
as  are  used  in  road  building,  and  bituminous  materials  as  used 
in  road  and  airport  construction.  Physical  and  mechanical  char- 
acteristics of  soils  related  to  highway  and  foundation  work,  are 
investigated  in  a series  of  experiments  that  provide  an  intro- 
duction to  practical  Soil  Mechanics. 

Reference  books:  Specifications — Dept,  of  Highways,  Ontario. 
A.S.T.M. ; C.S.A. ; A.A.S.H.O.  Specifications.  Soil  Testing  for 
Engineers — Lambe. 

APPLIED  PHYSICS 

70.  Applied  Physics.  F.  B.  Friend. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Correlating  the  physical  principles  of  light,  heat,  sound,  and 
vibration  with  problems  in  engineering,  emphasizing  the  impor- 
tance of  the  analytical  approach. 

Reference  books:  College  Physics — Perkins.  Introduction  to 
Physical  Optics — Robertson. 

71.  Applied  Physics  Laboratory.  F.  B.  Friend. 

Courses  1 and  7,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Supplementing  subject  70. 

72.  Optics.  K.  B.  Jackson. 

Courses  8 and  9,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Light,  geometrical  and  physical  optics  and  optical  instruments, 
photography  and  photo  micrography. 

73.  Optics  Laboratory. 

Courses  8 and  9,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

A laboratory  course  supplementing  subject  72. 
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75.  Photogrammetry.  K.  B.  Jackson. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introduction  to  the  methods  and  applications  of  terrestrial 
and  aerial  photographic  surveying. 

77.  Photogrammetry.  K.  B.  Jackson. 

Course  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr, 
lecture  per  week,  second  term. 

Photographic  optics,  photographic  materials  and  processes, 

photography  applied  to  measurement.  Terrestrial  and  aerial  sur- 
vey photography.  Perspective,  scale,  tip  and  tilt,  rectification. 
Planimetric  mapping.  Stereoscopy.  Stereoscopic  photographs  and 
plotting  instruments.  Topographic  mapping.  Photo  interpretation. 
The  application  of  aerial  photographs  to  mapping,  to  the  survey 
of  natural  resources,  and  to  planning  and  development. 

78.  Photogrammetry.  K.  B.  Jackson. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 
Supplementing  subject  77. 

82.  Acoustics.  P.  A.  Macpherson. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 
This  subject  deals  with  the  properties  of  acoustical  elements, 
particularly  with  their  application  in  electrical  sound  systems. 
Reference  book;  Elements  of  Acoustical  Engineering — Olson. 

83.  Acoustics  Laboratory.  P.  A.  Macpherson. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Supplementing  subject  82. 

89.  Architectural  Acoustics.  V.  L.  Henderson, 

Course,  5i,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 
Design  of  buildings  for  good  acoustics,  the  calculation  and 
measurement  of  the  acoustical  properties  of  buildings  and 
materials,  and  the  treatment  of  buildings  to  improve  their  acous- 
tical properties  and  to  control  the  nuisance  of  noise. 

Reference  book;  Acoustical  Designing  in  Architecture — ^Knud- 
sen  and  Harris. 

90.  Architectural  Acoustics  Laboratory.  V.  L.  Henderson,  P.  A.  Mac- 

pherson. 

Course  5i,  IV  Year;  3 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Supplementing  subject  89. 

91.  Illumination  and  Acoustics.  V.  L.  Henderson,  P,  A.  Macpherson. 

Course  4,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  production  of  light  and  the  engineering  principles  under- 
lying its  utilization. 
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The  generation  and  control  of  sound. 

Reference  book;  Less  Noise  Better  Hearing — Sabine. 

92.  Illumination  and  Acoustics  Laboratory.  V.  L.  Henderson,  P.  A. 

Macpherson. 

Course  4,  IV  Year;  I/2  hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  supplementing  subject  91. 

93.  Illumination.  V.  L.  Henderson. 

Course  7,  IV  Year;  2 hrs.  lecture  per  week,  second  term. 

Illuminating  Engineering  dealing  with  the  nature,  measure- 
ment, and  production  of  light  and  related  radiations. 

Theory  of  human  vision;  the  design  and  application  of  lighting 
equipment  for  visual  efficiency  and  comfort.  Fundamentals  of 
power  supply. 

94.  Illumination  Laboratory.  V.  L.  Henderson,  J.  Chisvin. 

Course  7,  IV  Year;  3 hrs.  per  week,  second  term. 

Supplementing  subject  93. 

95.  Photometry  and  Illumination  Design.  V.  L.  Henderson. 

Course  5i,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Measurements  of  luminous  intensity,  luminous  flux,  illumina- 
tion, brightness,  reflection,  transmission,  absorption,  diffusion, 
and  colour  by  visual  and  physical  methods;  and  on  the  design 
and  application  of  illuminating  engineering  equipment. 

96.  Photometry  and  Illumination  Design  Laboratory.  V.  L.  Henderson. 

Course  5i,  IV  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

Supplementing  subject  95. 

97.  Acoustics.  P.  A.  Macpherson. 

Course  5e,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Acoustics  of  electrical  sound  systems;  including  sound  waves 
hearing,  the  mechanical-electrical-acoustical  analogy,  micro- 
phones, loud  speakers,  etc. 

Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

98.  Acoustics  Laboratory.  P.  A.  Macpherson. 

Course  5e,  IV  Year;  1^2  hrs.  laboratory  per  week,  first  term. 

Supplementing  subject  97. 

99.  Vibration  Engineering.  V.  L.  Henderson. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Vibrating  systems  with  one  degree  of  freedom.  Electrical  ana- 
logues and  impedance  methods.  Systems  with  more  than  one 
degree  of  freedom.  Application  to  machines  and  structures.  In- 
strumental methods. 

100.  Vibration  Laboratory.  V.  L.  Henderson. 

Course  5t,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 
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A series  of  experiments  designed  to  give  familiarity  with  the 
nature  of  vibrating  systems  and  the  causes,  measurements,  and 
control  of  vibration  in  engineering  problems, 

ASSAYING,  MINING  AND  ORE  DRESSING 

160.  Assaying.  E.  F.  Whitlock. 

Courses  2,  8,  and  9,  III  Year;  1 hr,  lecture  per  week,  both 
terms. 

Theory  and  practice  of  fire  assaying.  Emphasis  is  laid  not  only 
upon  the  principles  of  chemistry,  metallurgy  and  sampling  in- 
volved, but  also  upon  the  errors  inherent  in  operators  as  well  as 
in  methods. 

References:  Manual  of  Fire  Assaying — Fulton  and  Sharwood. 
Textbook  of  Fire  Assaying — Bugbee.  Fire  Assaying — Shepherd 
and  Dietrich,  The  Sampling  and  Assay  of  the  Precious  Metals — 

E.  A.  Smith. 

161.  Assaying  Laboratory.  E.  F.  Whitlock. 

Courses  2,  8,  and  9,  III  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

The  determination  of  precious  metals.  Scorification,  crucible 
and  combination  wet  and  dry  methods  of  assaying  ores  both 
simple  and  complex;  milling  and  metallurgical  products  including 
cyanide  solutions,  cyanide  precipitates  and  gold  bullion.  Atten- 
tion is  also  given  to  the  sampling  and  assay  of  ores  containing 
radio-active  minerals. 

162.  Wet  Analysis.  E,  F.  Whitlock. 

Courses  2 and  9,  IV  Year;  2 hrs.  laboratory  per  week,  first 

Analysis  of  furnace  products,  base  metal  and  radioactive  ores. 

165.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  second  term. 

A combined  laboratory  and  lecture  course.  It  is  an  introduction 
to  the  principles  of  mining  and  sampling  calculations. 

168.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Methods  of  mine  development  by  mine  adits,  shafts,  drifts 
and  crosscuts;  stoping  methods,  loading,  and  underground  trans- 
portation. 

169.  Mining  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  first  term;  2 
hrs.  laboratory  per  week,  second  term. 

Special  mining  problems  are  given  relating  to  sampling,  dia- 
mond drilling,  stope  measurements,  the  factors  affecting  the  angle 
of  repose  of  broken  materials  and  the  behaviour  of  such  materials 
when  in  motion.  To  develop  the  individual  students’  initiative, 
some  special  survey  problems  are  worked  in  the  laboratory. 
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170.  Mine  Operation  and  Management.  H.  R.  Rice. 

Courses  2 and  9,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Lectures  on  advanced  mining  practice,  deep  mining  problems, 
mine  mechanization,  underground  crushing,  hoisting  and  com- 
munications, mine  safety  and  hygiene,  mine  plant  and  layout, 
mining  company  structure  and  financing,  cost  statements,  incen- 
tive wage  plans,  and  various  aspects  of  labor  relations  such  as 
labor  legislation,  unions  and  collective  bargaining. 

172.  Mining  Laboratory.  H.  R.  Rice. 

Course  2,  IV  Year;  2 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size; 
mine  development;  choice  of  stcoing  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  scnedules;  ore  reserve  calculations. 

173.  Mining  Laboratory.  H.  R.  Rice. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size; 
mine  development;  choice  of  stoping  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  schedules;  ore  reserve  calcula- 
tions. 

175.  Mine  Ventilation  and  Allied  Problems.  G.  R.  Lord,  F.  G.  Ewens. 

Course  2,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Ventilation  problems  in  Canadian  mines,  including  the  use  of 
ventilation  equipment,  selection  of  fans,  testing  equipment,  venti- 
lation studies,  the  silicosis  problem,  fire  control,  etc. 

176.  Mine  Ventilation  Laboratory.  The  Staffs  in  Mining  and  Mechanical 

Engineering. 

Course  2,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Experiments  in  the  laboratories  and  problems  in  the  study 
room  to  give  the  student  some  practice  in  the  use  of  ventilation 
test  equipment,  and  the  solution  of  ventilation  problems. 

180.  Mineral  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  deals  with  the  economics  of,  the  theoretical  prin- 
ciples and  their  practical  application  in,  the  treatment  of  ores 
and  mineral  aggregates.  These  involve  the  processes  of  crushing, 
grinding,  sizing  and  classification;  gravity,  magnetic,  and  electro- 
static separation;  and  an  introduction  to  froth  flotation.  In  addi- 
tion, ancillary  processes  are  studied.  These  include  flocculation, 
sedimentation,  filtration,  drying  of  mineral  products  and  the 
precipitation  and  collection  of  dust  and  fume. 

182.  Mineral  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  Course  8,  IV  Year;  6 hrs.  laboratory  per 
week,  second  term. 
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This  work  is  coordinated  with  the  lecture  course  180.  Studies 
are  made  of  crushing  machinery,  the  principles  of  crushing  and 
grading  of  rock  products,  screen  analysis,  and  the  sampling  of 
broken  material  and  mill  products.  Certain  tests  with  gravity 
concentrating  machines  are  made  and  an  introduction  to  the 
technique  of  flotation  test  work  is  given. 

183.  Ore  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  subjects  covered  are  extensions  of  those  in  180  and  182; 
cyanidation,  flotation  processes  and  techniques,  the  current  prac- 
tice at  milling  plants,  and  problems  associated  with  milling. 

184.  Ore  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  IV  Year;  6 continuous  hours  per  week,  first  term. 

Advanced  work  coordinated  with  lecture  course  183  and  per- 
taining to  ore  dressing  appliances,  the  handling  in  bulk  of  finely 
divided  solids,  the  selective  flotation  of  sulphides,  ore  testing, 
and  pilot  plant  mill  runs. 

186.  Mineral  Dressing.  S.  E.  Wolfe. 

Course  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

This  abridged  course  deals  with  current  practice  and  funda- 
mental principles  in  the  field  of  mineral  beneficiation. 

190.  Theory  of  Measurements.  E.  F.  Whitlock. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Engineering  work  requires  the  practical  utilization  of  measure- 
ments which  have  varying  degrees  of  precision.  This  course  deals 
with  the  philosophy  underlying  the  causes  of  errors,  their  effect 
and  relative  importance  upon  computed  results,  and  the  inter- 
pretation of  numbers  to  represent  measurements.  The  use  of 
charts  and  graphs  to  illustrate  certain  measurements  and  the 
derivation  of  empirical  equations  from  these  charts  is  also  con- 
sidered. 

192.  Summer  Essay.  E.  F.  Whitlock. 

Course  2,  III  Year: 

An  essay,  or  report,  written  on  a mining  subject,  preferably 
some  phase  of  work  with  which  the  student  is  associated  during 
summer  employment.  Subsequently,  each  student  will  deliver  a 
talk  to  his  class  on  the  subject  chosen.  Thus,  training  is  afforded 
in  both  technical  writing  and  public  speaking.  Students  are 
briefed  in  advance  concerning  requirements  of  this  course. 

193.  Oral  Expression.  Mrs.  Helen  Tucker. 

Courses  2 and  9,  II  Year;  2 hrs.  seminar  per  week,  second 
term. 

A seminar  course  in  oral  expression.  The  objective  is  to  im- 
prove the  ability  to  speak  as  a means  of  communication.  Clear 
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expression  of  sound  thinking  is  discussed  and  practised  in  speech 
assignments. 


ASTRONOMY  AND  GEODESY 

200.  Practical  Astronomy.  H.  L.  Macklin. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

The  derivation  of  formulae  and  their  application  to  the  solu- 
tion of  spherical  triangles  and  practical  problems.  Practical 
determination  of  time,  latitude  and  azimuth  by  methods  adapted 
to  the  use  of  the  surveyor’s  transit.  The  subject  will  be  designed 
to  enable  the  student  to  carry  out  these  observations  at  the  Sum- 
mer Survey  Camp. 

Text  books:  Nautical  Almanac  for  current  year  and  printed 
lecture  notes. 

201.  Control  Surveys  and  Mapping.  O.  J.  Marshall. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  second  term. 

Principles  and  Methods  of  control  surveys  involving  triangu- 
lation, traverse,  and  levelling  of  various  degrees  of  precision; 
elementary  geodesy  and  map  projections. 

Text  book:  Advanced  Surveying  and  Mapping — Whitmore. 

Reference  books:  Higher  Surveying — Breed  and  Hosmer,  Vol, 
II,  8th  Ed.  Theory  and  Practice  of  Surveying — Tracy. 

202.  Astronomy.  O.  J.  Marshall. 

Course  Ijj,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

Precise  determination  of  time,  latitude,  longitude  and  azimuth 
as  applied  to  geodetic  surveys. 

203.  Astronomy.  O.  J.  Marshall. 

Course  l^,,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Observations  and  problems  to  accompany  subject  202. 

204.  Geodesy.  O.  J.  Marshall. 

Course  1^^,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

Geometry  of  the  spheroid,  geographic  co-ordinates,  common 
map  projections  with  related  co-ordinate  systems. 

205.  Geodesy.  O.  J.  Marshall. 

Course  1^,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  in  geodetic  computations. 

CIVIL  ENGINEERING 

214.  Sanitary  Engineering.  A.  E.  Berry. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Problems  of  water  supply,  sewerage,  and  municipal  sanitation 
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as  viewed  by  the  engineer.  This  subject  includes  the  design  of 
water  distribution  and  sewer  systems,  as  well  as  water  and  sewage 
treatment  works. 

215.  Sanitary  Engineering  Laboratory.  A.  E.  Berry,  R.  F.  Comstock. 

Course  1,  IV  Year;  3 hrs.  per  week,  both  terms. 

Problems  on  the  design  of  water  distribution  and  sewer  sys- 
tems as  well  as  water  and  sewage  treatment  works. 

216.  Municipal  Administration  and  Contracts.  A.  E.  Berry,  R.  F. 

Comstock. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Municipal  government,  assessment  and  taxation,  municipal 
finance,  public  utilities,  expropriation,  annexation  problems,  town 
planning,  local  improvement,  and  other  laws  relating  to  munici- 
palities. Problems  are  assigned,  from  assumed  data  and  from 
material  secured  in  the  field,  to  be  worked  out  in  the  drafting 
room  under  subject  299. 

Fundamental  principles  of  contract  and  specification  writing. 
The  critical  examination  of  typical  specifications  and  agreements 
by  the  class,  also  forms  an  essential  feature  of  the  instruction. 

Text  book:  Engineering  Law — Laidlaw  and  Young. 

217.  Transportation  Engineering. 

Course  la,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Highway:  Organization,  administration,  economics  and  plan- 
ning, paving  materials,  the  principles  governing  location,  design 
and  construction  of  highways  and  airports. 

Reference  books:  The  Highway  Improvement  Act — Ontario. 
Highway  Standards  and  Specifications — Department  of  High- 
ways of  Ontario.  Highway  Design  and  Construction — Bruce. 
Highway  Engineering — Ritter  and  Paquette. 

218.  Town  and  Regional  Planning.  A.  P.  C.  Adamson,  J.  Tyrwhitt. 

Course  1^,,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Principles  of  town  planning  in  relation  to  residential  areas, 
industrial  zones,  business  and  recreation  centres,  road  traffic  and 
parking.  General  survey  of  the  Ontario  Planning  Act  and  its 
operation. 

Text  books:  Town  Planning — Thomas  Sharp.  Concerning 
Town  Planning — LeCorbusier.  City  Development — Lewis  Mim- 
ford.  Town  Planning  & Road  Traffic — Alkar  Trip.  The  Ontario 
Planning  Act. 

219.  Town  and  Regional  Planning.  A.  P.  C.  Adamson,  J.  Tyrwhitt. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Preparation  of  an  official  plan,  zoning  by-law  and  site  plan  for 
a residential  area.  Preparation  of  an  outline  plan  and  report  on 
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the  means  by  which  a long  term  and  short  term  plan  for  a wider 
area  can  be  implemented  within  the  framework  on  Ontario 
Legislation. 

Text  books:  The  Ontario  Planning  Act.  How  to  Subdivide — 
H.  Spence  Sales.  Community  Planning  Review,  Housing  Design 
Supplement  No.  1. 

220.  Town  Planning.  J.  A.  Murray. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

{a)  A study  of  underlying  principles  of  regional  planning. 

(6)  Analysis  of  the  modern  city;  dwelling,  work,  recreation, 
transportation;  growth  and  form  of  cities;  civic  appear- 
ances; city  redevelopment. 

(c)  A study  of  the  neighbourhood  unit. 

Reference  books:  T.V.A. — Julien  Huxley.  T.V.A. — Democ- 
racy on  the  March — David  Lilienthal.  Housing  for  the  Machine 
Age — Clarence  A.  Perry.  Towards  New  Towns  for  America — 
Clarence  Stein.  Can  Our  Cities  Survive? — Luis  Sert. 

CHEMISTRY  AND  CHEMICAL  ENGINEERING 

221.  Chemistry.  The  Staff  in  Chemical  Engineering. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Chemical  theory,  with  industrial  and  engineering  applications. 

222.  Chemical  Laboratory.  W.  F.  Graydon. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  3 hrs.  laboratory 
per  week,  both  terms. 

A laboratory  course  illustrating  the  fundamental  laws  of  chem- 
istry as  dealt  with  in  the  lecture  course,  and  providing  an  intro- 
duction to  chemical  analytical  methods. 

224.  Chemistry.  J.  G.  Breckenridge. 

Courses  2 and  9,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

An  introduction  to  modern  theories  of  molecular  structure, 
and  to  organic  chemistry. 

226.  Engineering  Chemistry.  R.  R.  McLaughlin,  W.  H.  Rapson. 

Courses  1,  3,  4 and  7,  II  Year;  2 hrs.  lectures  per  week,  first 
term. 

Water- treatment,  corrosion,  petroleum,  rubber,  and  plastics. 

227.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Courses  2 and  9,  II  Year;  6 hrs.  laboratory  per  week,  first  term. 

Volumetric  and  gravimetric  analysis. 

228.  Analytical  Chemistry  Laboratory.  F.  E.  Beamish. 

Course  8,  II  Year;  4 hrs.  laboratory  per  week,  both  terms. 

Quantitative  and  qualitatve  analysis. 


78 


APPLIED  SCIENCE  AND  ENGINEERING 


229.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year. 

This  course  commences  on  the  Wednesday  following  the  first 
Monday  in  September,  and  continues  until  the  opening  of  the 
Fall  Term.  All  the  working  time  will  be  spent  on  systematic 
quantitative  inorganic  analysis. 

Text  book:  Textbook  of  Inorganic  Analysis — Kolthoff  and 
Sandell. 

230.  Industrial  Chemistry.  W.  G.  MacElhinney. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  first  term. 

Manufacture  of  acids,  alkalis,  and  inorganic  chemicals;  water- 
treatment,  corrosion,  explosives. 

231.  Inorganic  Chemistry.  C.  P.  Brockett. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  first  term: 

1 hr.  lecture  per  week,  second  term. 

The  constitution  of  matter  and  classification  of  the  elements: 
systematic  inorganic  chemistry. 

In  preparation  for  this  course,  students  will  be  expected  to 
have  read  and  to  be  familiar  with  the  following:  Mellor’s  Modern 
Inorganic  Chemistry  (1951  Edition),  Chapters  8-9,  17-25,  35. 

232.  Analytical  Chemistry.  W.  F.  Graydon. 

Course  6,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

A continuation  of  Subject  229. 

233.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year;  9 hrs.  laboratory  per  week,  first  term. 

A continuation  of  Subject  229. 

234.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  second  term. 

An  introductory  course  in  organic  chemistry,  with  emphasis  on 
reaction  conditions  and  yields,  and  the  industrial  significance  of 
certain  compounds  and  reactions. 

235.  Industrial  Chemical  Laboratory,  C.  P.  Brockett,  P.  M.  Corbett, 

W.  G.  MacElhinney. 

Course  6,  II  Year;  12  hrs.  laboratory  per  week,  second  term. 

Methods  of  technical  analysis,  instruction  in  glass-blowing  and 
shop  practice,  and  calculations  dealing  with  some  industrial 
chemical  problems. 

236.  Physical  Chemistry.  R.  L.  McIntosh. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  Phase  Rule;  introduction  to  chemical  thermo- 
dynamics and  theory  of  solutions. 

Text  book:  Principles  of  Phase  Equilibria — Wetmore  and  Le- 
Roy. 
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239.  Chemical  Theory  A.  W.  H.  Burgess,  W.  F.  Graydon,  R.  R. 

McLaughlin. 

Course  6,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Chemical  kinetics;  principles  of  adsorption  and  colloid  chem- 
istry. 

240.  Chemical  Theory  B.  W.  H.  Burgess,  W.  F.  Graydon. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Chemical  thermodynamics,  introductory  to  subject  256. 

241.  Industrial  Chemistry.  W.  G.  MacElhinney,  W.  H.  Rapson. 

Course  6,  III  Year;  3 hrs.  lectures  per  week,  second  term. 

Chemical  process  industries,  including  petroleum,  soap,  sugar, 
pulp  and  paper,  and  fermentation  industries.  In  preparation  for 
this  course,  students  will  be  expected  to  have  read  and  to  be 
thoroughly  familiar  with  the  following:  Chemical  Process  Indus- 
tries— Shreve:  Chapters  29,  30,  31,  33,  34,  37. 

242.  Chemical  Engineering.  W.  G.  MacElhinney. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms:  3 hrs. 
laboratory  per  week,  second  term. 

The  theory  and  practice  of  heat  transfer,  evaporation,  filtration, 
and  other  unit  operations.  The  laboratory  work  in  the  second 
term  consists  of  calculations  on  chemical  engineering  problems. 
In  preparation  for  this  course,  students  will  be  expected  to  have 
read  and  to  be  thoroughly  familiar  with  recommended  chapters 
from  the  following  text:  Introduction  to  Chemical  Engineering — 
Badger  & Banchero. 

244.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A continuation  of  subject  234,  dealing  mainly  with  aromatic 
compounds. 

245.  Organic  Chemistry  Laboratory.  W.  H.  Rapson. 

Course  6,  III  Year;  9 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

A laboratory  course  accompanying  subject  244. 

246.  Electrochemistry.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Elementary  electrochemistry. 

247.  Electrochemistry  Laboratory.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  18  hrs.,  first  term. 

Quantitative  measurements  to  accompany  subject  246. 

249.  Chemical  Laboratory.  W.  F.  Graydon. 

Course  6,  III  Year;  6 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  to  accompany  subject  240. 
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250.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

General  reactions  and  methods  of  synthesis  of  carbon  com- 
pounds. 

251.  Chemical  Engineering  Laboratory.  A.  I.  Johnson,  P.  M.  Corbett, 

W.  G.  MacElhinney. 

Course  6,  IV  Year;  10  hrs.  laboratory  per  week,  first  term. 

A laboratory  subject  to  accompany  subjects  242  and  253. 
Work  carried  out  includes  the  unit  operations  of  heat  transfer, 
filtration,  centrifugation,  distillation,  evaporation,  and  gas  absorp- 
tion. Several  unit  processes  are  illustrated  by  pilot  plant  work  for 
the  production  of  phenol  from  benzene.  Experimental  work  for 
the  Chemical  Plant  Design  course  is  undertaken.  Modern  con- 
trol instruments  are  discussed  and  operated. 

253.  Chemical  Engineering.  A.  I.  Johnson. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms:  3 hrs. 
laboratory  per  week,  first  term. 

A continuation  of  subject  242;  the  laboratory  periods  consist 
of  calculations  on  selected  chemical  engineering  problems  and 
instruction  in  the  use  of  graphical  methods. 

254.  Chemical  Plant  Design.  Staff  in  Chemical  Engineering. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  first  term:  3 hrs. 
laboratory  per  week,  second  term. 

Process  design  data  for  a typical  chemical  synthesis  are  col- 
lected from  pilot  plant  studies.  A full  scale  unit  is  then  designed 
to  illustrate  the  practical  use  of  heat  and  mass  transfer,  fluid- 
flow,  and  thermodynamic  and  kinetic  principles  studied  in  other 
courses.  Due  consideration  is  given  to  economic  considerations 
in  this  work. 

256.  Chemical  Engineering  Thermodynamics  and  Kinetics.  W.  H. 

Burgess,  W.  F.  Graydon. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  application  of  thermodynamics  and  kinetics  to  problems 
in  the  field  of  chemical  engineering. 

257.  Organic  Chemistry.  R.  R.  McLaughlin. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  chemistry  of  natural  and  synthetic  high-molecular-weight 
materials. 

DESCRIPTIVE  GEOMETRY,  ENGINEERING  PROBLEMS  AND  DRAWING 
DESCRIPTIVE  GEOMETRY 

269.  Descriptive  Geometry.  A.  Wardell. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

These  lectures  deal  with  the  principles  of  orthographic  and 
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oblique  projection  and  their  use  in  solving  problems  of  straight 
lines,  planes,  and  curved  surfaces. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

272.  Descriptive  Geometry.  A.  Wardell. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  269.  Problems  of  curved 
surfaces,  shades,  shadows  and  perspective  are  discussed:  also,  an 
introduction  is  given  to  the  principles  of  projection  used  in  map 
making. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

ENGINEERING  PROBLEMS  AND  DRAWING 

The  courses  in  Engineering  Problems  and  Drawing  consist 
primarily  in  the  solving  of  problems  by  the  student  at  the  draft- 
ing table  under  the  personal  guidance  of  an  instructor.  The  prob- 
lems in  the  First  and  Second  Years  deal  with  the  fundamental 
engineering  studies — mathematics,  applied  mechanics,  descriptive 
geometry,  the  plotting  of  surveys  that  have  been  made  by  the  stu- 
dent in  the  field,  theory  of  machines,  while  in  the  Third  and 
Fourth  Years,  the  problems  deal  mainly  with  design. 

275.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  9 hrs.  per  week,  both 
terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (analytical  geometry  and  cal- 
culus.) Plotting  of  original  surveys  for  courses  1,  2 and  9. 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

276.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  5,  I Year;  6 hrs.  per  week,  both  terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (algebra  and  geometry,  and 
calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 

284.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  1,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Plotting  of  original  surveys.  Problems  in  mechanics  of 
materials.  Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 
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286.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  3,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials,  theory  of  machines. 
Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

287.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  6,  II  Year;  3 hrs.  per  week,  alternate  weeks,  both 
terms. 

Problems  in  mathematics. 

Text  book:  Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

288.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  7,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Course  4,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials.  Problems  in  mathe- 
matics ( calculus ) . 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

289.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  8,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry,  mechanics  of  materials  and 
mathematics. 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Analytic  Geometry  and  Calculus — H.  B.  Phillips. 

290.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry  and  mechanics  of  materials. 
Plotting  of  original  surveys. 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 

297.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  1,  III  Year;  9 hrs.  per  week,  both  terms. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns,  roof  trusses  and 
highway  trusses. 

298.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  2,  III  Year;  3 hrs.  per  week,  second  term. 

Course  3,  III  Year;  3 hrs.  per  week,  both  terms. 

Course  4,  III  Year;  6 hrs.  per  week,  first  term;  3 hrs.  per 
week,  second  term. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns. 
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299.  Engineering  Problems  and  Drawing,  Structural.  W.  B.  Dunbar. 

Course  la,  IV  Year;  3 hrs.  per  week,  both  terms. 

Problems  based  on  lecture  course  43. 

300.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  3,  IV  Year;  3 hrs.  per  week,  first  term. 

Courses  Ij,  and  4,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 

BUSINESS  ADMINISTRATION,  ECONOMICS,  HISTORY  AND  LAW 

306.  Accounting.  F.  N.  Beard. 

Course  4,  II  Year;  Course  4,  III  Year;  2 hrs.  lectures  and  1 
hr.  laboratory  per  week,  both  terms. 

Basic  accounting  principles  and  procedures,  the  preparation 
and  interpretation  of  financial  statements,  cost  accounting,  and 
the  use  of  accounting  as  a means  of  control. 

307.  Statistics. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introduction  to  statistical  technique  to  include  frequency 
distributions,  correlation,  curve  fitting,  sampling  theory  and  an 
introduction  to  statistical  quality  control. 

308.  Applied  Economics.  O.  W.  Main. 

Course  4,  III  Year;  2 hrs.  lectures  and  1 hr.  laboratory  per 
week,  both  terms. 

A survey  of  contemporary  economic  institutions  and  problems 
and  the  application  of  economic  theory  to  income  determination, 
money  and  banking,  industrial  fluctuations,  fiscal  policy  and 
labour  problems. 

309.  Business  Policy. 

Course  4,  IV  Year;  3 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

Financing  a business  enterprise  with  some  attention  to  the 
investment  program  of  an  individual;  internal  administration; 
marketing  and  purchasing  of  industrial  goods. 

310.  Business. 

Courses  1,  2,  3,  7 and  9,  III  Year;  1 hr.  lecture  per  week, 
second  term. 

Elements  of  business  and  the  basic  organization  thereof  with 
an  introduction  to  the  principles  of  control  through  accounting 
records.  The  preparation  of  simple  financial  statements  and  ex- 
planations of  the  purpose  of  the  information  shown  therein.  A 
brief  description  of  the  use  of  business  papers  such  as  invoices, 
bills  of  exchange,  and  others. 
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311.  Economics.  S.  Triantis. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  Introduction  to  the  study  of  Economics  with  special  refer- 
ence to  the  problems  of  the  Canadian  economy. 

Text  book:  An  Introduction  to  Political  Economy — Bladen. 

314.  Engineering  Law.  W.  O.  Chris.  Miller. 

Courses  1,  3,  4 and  7,  IV  Year;  1 hr.  lecture  per  week,  first 
term. 

A subject  designed  to  co-ordinate  the  practice  of  engineering 
and  law.  Consideration  is  given  to  the  characteristics,  advantages 
and  disadvantages  of  companies,  partnerships  and  sole  proprietor- 
ships, the  promotion,  organization  and  financing  of  companies, 
the  duties  of  employees  to  employers,  the  duties  and  liabilities  of 
engineers,  statutes  applicable  to  engineering  works,  professional 
engineering  associations,  construction  contracts,  workmen’s  com- 
pensation, trade  unions  and  industrial  disputes. 

Text  book:  Enginering  Law — Laidlaw  and  Young. 

317.  Plant  Management. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Twelve  lectures  dealing  with  some  phases  of  management, 
including  labour  relations,  plant  organizing,  maintenance  and 
safety. 

318.  Industrial  Management.  E.  A.  Allcut. 

Courses  1,  3,  6,  7 and  8,  IV  Year;  1 hr.  lecture  per  week,  both 
terms. 

A study  of  industrial  organization,  location,  arrangement,  con- 
struction, and  equipment  of  industrial  plants  for  efficiency  and 
economy,  process  routing,  scheduling  work,  reports,  methods  of 
superintending,  employment,  systems  of  compensating  labour, 
and  systems  of  distributing  indirect  expenses. 

Text  book:  Principles  of  Industrial  Management — Allcut. 

319.  Public  Speaking.  The  Staff  in  Chemical  Engineering. 

Course  6,  III  Year;  1 hr.  per  week,  both  terms. 

321.  Industrial  Management  A.  E.  A.  Allcut,  P.  B.  Hughes,  K.  C. 
Livingston. 

Course  4,  III  Year;  2 hrs.  lectures  and  1 hr.  laboratory  per 
week,  first  term;  1 hr.  lecture  and  1 hr.  laboratory  per  week, 
second  term. 

An  introduction  to  industrial  organization  and  management, 
dealing  particularly  with  its  more  technical  aspects.  Such  prob- 
lems as  plant  location,  layout,  arrangement,  construction,  handling 
of  materials,  inspection,  design,  and  report  writing  are  dealt  with. 

Text  book:  Principles  of  Industrial  Management — Allcut. 
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323.  Introduction  to  Political  Science. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

All  courses,  III  Year;  2 hrs.  lectures  per  week,  second  term. 

An  introduction  to  the  study  of  government  with  special  refer- 
ence to  the  problems  of  Canadian  government. 

324.  Modern  World  History.  M.  Zaslow. 

All  courses.  III  Year;  2 hrs.  lectures  per  week,  first  term. 

An  outline  of  the  chief  trends  and  developments  in  selected 
key  areas  during  the  19th  and  20th  centuries. 

326.  Philosophy  of  Science.  Marcus  Long. 

Courses  1,  2,  3,  4,  5,  6,  7,  8,  9 and  10,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

The  relation  between  Science  and  Philosophy;  an  examination 
of  the  presuppositions  of  science  and  its  basic  concepts;  alternative 
accounts  of  the  nature  of  the  universe  with  their  implications  for 
social  and  moral  behaviour. 

327.  The  Profession  of  Engineering.  G.  R.  Lord. 

Courses  1,  2,  3,  4,  5,  6,  7,  8,  9 and  10,  IV  Year;  6 lectures, 
second  term. 

Professional  engineering  organizations  in  Canada;  engineering 
societies  and  services;  professional  ethics. 

328.  Industrial  Management  B.  T.  C.  Graham,  J.  C.  Sawatzky. 

Course  4,  IV  Year;  2 hr.  lecture  and  3 hrs.  laboratory  per 
week,  both  terms. 

A continuation  of  subject  321,  dealing  with  such  matters  as 
production,  planning,  time  and  motion  study,  costs,  budgetary 
control,  and  payment  of  labour.  Particular  emphasis  is  placed 
upon  the  study  of  Industrial  Relations. 

329.  Industrial  Psychology.  W.  Line. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  Worker  as  a person.  His  nature  and  needs;  achievement 
and  satisfaction;  ability,  motivation,  interest;  adjustment  and 
development.  Individual  differences.  Learning  at  the  level  of 
skills  and  knowledge,  and  in  a social  sense.  Morale,  loyalty  and 
responsibility. 

Administrative  provisions.  The  principles  applied  to  adminis- 
trative problems,  e.g.  conditions  of  work,  diagnosis  of  difficulties, 
constructive  policies;  supply  of  personnel,  selection,  training  and 
supervision. 

Special  Services.  The  role  of  professional  services,  e.g.  health, 
social  welfare,  psychological  service,  etc.;  their  relation  to  the 
executive  and  to  the  community. 
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ELECTRICAL  ENGINEERING 

330.  Electricity.  Staff  in  Electrical  Engineering. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

A basic  course  in  electricity  and  magnetism,  including  Kirch- 
hoff’s  Laws  and  network  theorems  as  applied  to  direct-current 
circuits,  induced  voltages,  self  and  mutual  inductance  and  an 
introduction  to  electric  field  concepts.  The  MKS  system  of  units 
is  used. 

Text  book:  Introduction  to  Electrical  Engineering — Ward. 

332.  Alternating-Current  Circuits  I.  J.  E.  Reid. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  calculation  of  single-phase  alternating-current 
circuits.  The  complex  number  method  of  calculation  is  intro- 
duced and  used. 

Reference  books:  Alternating  Current  Circuits — Kerchner  and 
Corcoran.  Alternating  Current  Circuits — Tang. 

333.  Electrical  Fundamentals.  J.  E.  Reid. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  of  electrostatics  covering  electrical  fields  and  poten- 
tials, electric  flux,  calculation  of  capacitance  and  breakdown 
voltage,  units.  The  theory  of  magnetism  and  electromagnetism 
covering  calculation  of  magnetic  fields  of  coils,  magnetic  circuits, 
calculation  of  self  and  mutual  inductance,  units. 

Reference  book:  Electric  and  Magnetic  Fields — Boast. 

334.  Electrical  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  per  week,  first 
term. 

Course  7,  II  Year;  6 hrs.  laboratory  per  week,  second  term. 

Appropriate  laboratory  experiments  to  accompany  courses  332 
and  338. 

335.  Electrical  Problems  and  Seminar. 

Course  7,  III  Year;  2 hrs.  per  week,  first  term;  4 hrs.  per 
week,  second  term. 

Problems  associated  with  courses  336,  337,  339  and  341  are 
worked  out  under  staff  supervision.  To  provide  practice  in  public 
speaking,  one  hour  per  week  in  the  second  term  is  devoted  to 
short  talks  and  discussions  by  the  students  on  topics  of  their  own 
choice. 

336.  Mathematical  Applications  in  Electrical  Engineering.  V.  G.  Smith. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  course  is  intended  to  develop  certain  topics  in  mathe- 
matics, such  as  determinants,  complex  numbers  and  functions 
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and  differential  equations  and  apply  them  to  problems  of  electrical 
engineering. 

Reference  books:  Advanced  Mathematics  for  Engineers — Red- 
dick and  Miller.  Differential  Equations — Piaggio. 

337.  Electronics.  G.  Sinclair. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms; 
3 hrs.  laboratory  per  week,  alternate  weeks,  second  term. 

The  behaviour  of  electrons  in  electric  and  magnetic  fields, 
thermionic  emission,  vacuum  tube  characteristics  and  appli- 
cations. 

Text  book:  Applied  Electronics — T.  S.  Gray. 

338.  Electricity.  H.  A.  Courtice. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

General  principles  and  calculations  of  electrical  circuits,  par- 
ticularly as  applied  to  the  measurement  of  resistance,  current, 
potential  difference,  inductance,  capacity,  power,  and  energy. 
The  principles  underlying  commercial  instruments  are  considered, 
together  with  the  methods  of  calibration. 

Reference  books:  Electrical  Measurements — Laws.  Basic  Elec- 
trical Measurements — Stout. 

339.  Direct  Current  Machines.  C.  E.  Doeringer. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  operation  of  direct  current  machines.  Methods 
of  calculating  the  operating  characteristics  of  generators  and 
motors  are  presented  and  illustrated  by  the  use  of  problems. 

Reference  books:  Direct-Current  Machinery — Kloeffler,  Bren- 
nerman,  and  Kerchner.  Principles  of  D.C.  Machines — Langsdorf. 

341.  Alternating-Current  Circuits  II.  J.  E.  Reid. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Polyphase  circuits.  Circuits  with  non-sinusoidal  waves.  Fourier 
series.  Theory  of  coupled  circuits  and  the  transformer.  Measure- 
ments. 

Reference  books:  Alternating-Current  Circuits — Kerchner  and 
Corcoran.  Alternating-Current  Circuits — Tang. 

342.  Electric  Machines.  C.  E.  Doeringer. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Operating  characteristics  and  applications  of  transformers  and 
rotating  electric  machines. 

343.  Electric  Machines  Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Laboratory  exercises  to  accompany  subject  342. 
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344.  Electrical  Laboratory. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

This  laboratory  course  accompanies  lecture  courses  339  and 
341.  It  consists  of  three  groups  of  experiments  dealing  respec- 
tively with  direct  current  machinery,  fundamental  properties  of 
single-phase  and  three-phase  alternating-current  circuits  and  the 
single-phase  transformer. 

345.  Electronics.  J.  L.  Yen,  E.  E.  Newhall. 

Courses  3,  4 and  8,  III  Year;  2 hrs.  lectures  per  week,  first 
term. 

Thermionic  emission,  vacuum-tube  characteristics  and  appli- 
cations, gaseous-tube  characteristics  and  applications,  control  sys- 
tems. 

Text  book:  Introduction  to  Industrial  Electronics — Benedict. 

346.  Electronics  Laboratory. 

Courses  3,  4 and  8,  III  Year;  3 hrs.  laboratory  alternate  weeks, 
first  term. 

Laboratory  exercise  to  accompany  subject  345. 

347.  Electric  Circuits  and  Machines.  P.  E.  Burke. 

Courses  1 and  2,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Principles  of  alternating-current  circuits,  impedances  in  series 
and  parallel,  three-phase  circuits.  Power  measurement  in  single- 
phase and  polyphase  circuits.  The  transformer  and  the  induction 
motor. 

348.  Electrical  Laboratory. 

Courses  1 and  2,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Introductory  laboratory  practice  in  methods  of  measuring 
electrical  quantities.  Experiments  on  alternating-current  circuits, 
the  transformer  and  the  polyphase  induction  motor. 

350.  Circuit  Analysis.  V.  G.  Smith. 

Course  5e,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
work theorems  and  to  discuss  general  network  properties.  Com- 
plex wave  forms,  filters  and  unbalanced  polyphase  networks  are 
considered  in  detail. 

Reference  books:  Alternating-Current  Circuits — ^Kerchner  and 
Corcoran.  Alternating-Current  Bridge  Methods — Hague.  Sym- 
metrical Components — Wagner  and  Evans. 

351.  Circuit  Analysis.  V.  G.  Smith. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  3 hrs. 
lectures  per  week,  second  term. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
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work  theorems  and  to  discuss  general  network  properties.  Electric 
wave  filters  and  unbalanced  power  networks  receive  detailed 
consideration. 

Reference  books:  Same  as  for  subject  350. 

352.  Transmission  at  Low  and  High  Frequencies.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  propagation  of  waves  on  transmission  lines,  under  transient 
and  steady-state  conditions. 

353.  Alternating  Current  Machinery  I.  G.  F.  Tracy. 

Course  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  theory  and  performance  of  generators,  synchronous  motors, 
single  and  polyphase  induction  motors. 

Reference  books:  Principles  of  Alternating  Current  Mach- 
inery— Lawrence.  Alternating  Current  Machines — Puchstein  and 
Lloyd. 

354.  Electric  Circuits.  J.  M.  Ham. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  direct-current  circuits  including  the  more  impor- 
tant methods  of  measuring  resistance,  potential  difference,  cur- 
rent, power  and  energy.  Principles  of  alternating-current  circuits 
together  with  methods  of  calculating  single-phase  and  polyphase 
circuits,  network  theorems. 

355.  Electrical  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  per  week,  first  term;  V/'z 
hrs.  laboratory  per  week,  second  term. 

Studies  of  principles  and  properties  of  single-phase  and  poly- 
phase circuits  and  apparatus.  Vector  and  analytical  methods  are 
applied  to  the  solution  of  problems  related  to  the  characteristics 
of  transformers,  alternators,  synchronous  motors,  converters,  in- 
duction motors,  transmission  lines,  and  other  alternating  current 
equipment. 

Reference  books:  Electrical  Engineering — Christie.  Experi- 
mental Electrical  Engineering,  Vols.  I and  II — Karapetoff.  Prin- 
ciples of  A.C.  Machinery — Lawrence.  A.C.  Machinery — Bryant 
and  Johnson.  Principles  of  Alternating  Current  Machinery — 
Langsdorf. 

356.  Electric  Circuits  Laboratory. 

Course  5,  II  Year;  3 hrs.  laboratory  alternate  weeks,  both 
terms. 

Laboratory  exercises  to  accompany  subject  354. 

357.  Electric  Control  Systems. 

Courses  5e,  5n  and  7,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Application  of  circuit  analysis  and  differential  equations  to 
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problems  of  energy  control  by  electronic  and  electro-mechanical 
means.  Rectification  and  inversion  with  switching  devices.  Power 
modulators — switching  amplifiers  (electronic  and  magnetic), 
rotary  electromagnetic  amplifiers.  Characteristics  of  loads — tor- 
ques, resistance  welding,  electromagnetic  heating,  etc.  Control 
“systems” — purposes  and  applications  of  feedback.  Computation 
and  simulation  in  system  design. 

358.  Electric  Control  Systems  Laboratory. 

Courses  5e,  5n  and  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks, 
both  terms. 

Laboratory  experiments  to  accompany  subject  357. 

359.  Electrical  Problems  and  Seminar. 

Course  7,  IV  Year;  2 hrs.  per  week,  both  terms. 

Oral  presentation  by  each  fourth  year  student  of  his  thesis, 
together  with  discussions  by  other  members  of  the  group. 

360.  Communications  I.  J.  E.  Reid. 

Courses  5e,  5i,  5s,  5m  and  7,  IV  Year;  3 hrs.  lectures  per  week, 
first  term. 

The  basic  principles  of  amplification,  detection,  modulation, 
demodulation,  and  radio-frequency  power  generation. 

Reference  book:  Applied  Electronics — Gray. 

361.  Communications  Laboratory. 

Courses  5e,  5i,  5s,  5m  and  7,  IV  Year;  3 hrs.  laboratory  per 
week,  first  term. 

Experiments  and  problems  to  accompany  subject  360. 

362.  Communications  II.  J.  E.  Reid. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  second 
term. 

A continuation  of  subject  360  covering  theory  and  design  of 
Class  B and  C amplifiers,  power  oscillators,  crystal  oscillators. 
Noise  in  communication  circuits.  Frequency  conversion.  Im- 
pedance transformation. 

Reference  book:  Applied  Electronics — Gray. 

363.  Communications  Laboratory. 

Courses  5e  and  7,  IV  Year;  4^2  hrs.  laboratory  per  week, 
second  term. 

Experiments  and  problems  to  accompany  subjects  362  and  371. 

364.  Operational  Methods.  V.  G.  Smith. 

Courses  5e,  5i,  5m,  5n  and  5s,  IV  Year;  2 hrs.  lectures  per 
week,  both  terms. 

Classical  and  Heaviside’s  operational  methods  are  developed. 
Fourier’s  methods  leading  to  the  Laplace  transforms  are  dis- 
cussed and  the  close  relationship  between  Laplace  and  Heaviside 
emphasized.  Applications  are  chiefly  to  electric  circuit  analysis. 
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Reference  books:  Transformation  Calculus  and  Electric  Trans- 
ients— Goldman.  Electromagnetic  Theory — Heaviside.  Transients 
in  Linear  Systems — Gardner  and  Barnes.  Simple  Calculation  of 
Electrical  Transients — Carter. 

365.  Applied  Electromagnetic  Theory.  V.  G.  Smith. 

Courses  5e,  5g,  5m,  5n  and  5s,  IV  Year;  2 hrs.  lectures  per 
week,  both  terms. 

Electrostatics  is  reviewed  and  developed  further  to  compute 
the  capacities  of  engineering  structures.  Electromagnetism  is  re- 
viewed and  Ma’xwell’s  equations  obtained.  These  are  then  applied 
in  a study  of  plane  waves,  wave  guides  and  antenna  radiation. 

Reference  books:  Electromagnetic  Theory — Stratton.  Electro- 
magnetic Waves  and  Radiating  Systems — Jordan.  The  Electro- 
magnetic Field — Biggs.  Fundamentals  of  Electromagnetic  Waves 
— Shedd. 

366.  Electronics.  G.  Sinclair. 

Courses  5 and  10,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Basic  theory  of  the  behaviour  of  electrons  in  electric  and  mag- 
netic fields,  thermionic  emission,  vacuum-tube  characteristics  and 
applications,  conduction  through  gases. 

Reference  books:  Applied  Electronics — T.  S.  Gray. 

367.  Alternating-Current  Circuits.  J.  L.  Yen,  C.  E.  Doeringer. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Fundamentals  of  alternating  current,  voltage  and  power.  The 
analysis  of  series,  parallel  and  three-phase  circuits  containing 
resistance,  inductance  and  capacitance. 

368.  Alternating-Current  Circuit  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Laboratory  exercises  to  accompany  subject  367. 

369.  Alternating  Current  Machinery  II.  G.  F.  Tracy. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

A continuation  of  subject  353.  Special  types  of  alternating 
current  motors,  synchronous  converters,  single-phase  induction 
motors,  frequency  changes,  selsyn  devices. 

370.  Alternating  Current  Machinery  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Laboratory  exercises  to  accompany  subject  369. 

371.  Communications  III.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  2 hrs.  lectures  per  week,  second 
term. 
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Transmission  lines  at  ultra-high  frequencies,  generation  and 
amplification  at  high  frequencies,  semi-conductor  devices  at  low 
frequencies. 

373.  Electric  Power  Systems.  A.  Greenwood. 

Course  7,  IV  Year;  2 hrs.  lectures  and  2 hrs.  computation  per 
week,  second  term. 

The  theory  associated  with  the  economic  generation,  trans- 
mission and  distribution  of  electrical  energy  in  bulk  and  the  con- 
trol of  power  systems  under  normal  and  fault  conditions. 

375.  Electrical  Engineering.  A.  J.  Kravetz. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  d-c  and  a-c  circuits  including  the  more  important 
methods  of  measuring  resistance,  current,  potential  difference, 
power  and  energy;  the  principles  of  operation  of  d-c  and  a-c 
machinery;  thermionic  tube  characteristics  and  applications. 

376.  Electrical  Engineering  Laboratory. 

Courses  6 and  8,  II  Year;  3 hrs,  laboratory  per  week,  both 
terms. 

Laboratory  exercise  to  accompany  subject  375. 

377.  Electric  Machines.  A,  J.  Kravetz. 

Courses  3 and  5e,  III  Year;  Course  5t,  IV  Year;  2 hrs.  lectures 
per  week,  both  terms. 

Operating  characteristics,  control,  and  applications  of  direct- 
current  and  alternating-current  machines, 

378.  Electric  Machines  Laboratory, 

Course  3,  III  Year;  3 hrs.  laboratory  alternate  weeks,  first 
term;  3 hrs.  laboratory  per  week,  second  term. 

Course  5e,  III  Year;  Course  5t,  IV  Year;  3 hrs.  laboratory 
per  week,  both  terms. 

Laboratory  exercises  to  accompany  subject  377. 

379.  Electronics  Laboratory. 

Courses  5 and  10,  III  Year;  3 hrs.  laboratory  per  week,  second 
term. 

Laboratory  exercises  to  accompany  subject  366. 


GEOLOGICAL  SCIENCES 

380.  Physical  Geology.  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  3 hrs,  lecture  per  week,  first  term. 
An  introduction  to  the  study  of  geology  and  mineralogy. 
Reference  books:  Princinples  of  Physical  Geology — Holmes, 
Principles  of  Geology — Gilluly,  Waters  and  Woodford  or  Physical 
Geology — Leet  and  Judson. 
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381.  Physical  Geology  Laboratory. 

Courses  2 and  9,  II  Year;  2 hrs.  per  week,  first  term. 

A laboratory  course  to  accompany  subject  380. 

382.  Engineering  Geology.  W.  H.  Gross. 

Courses  1 and  5g,  III  Year;  2 hrs.  lecture  per  week,  both 
terms. 

An  introduction  course  in  geology  with  special  reference  to 
engineering  problems. 

383.  Engineering  Geology  Laboratory. 

Courses  1 and  5g,  III  Year;  1 hr.  per  week,  first  term;  2 hrs. 
per  week,  second  term. 

Specimens,  maps,  and  sections  to  accompany  subject  382. 

384.  Glacial  Geology  and  Ground  Water.  R.  E.  Deane. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Pleistocene  Geology.  The  formation  and  distribution  of  the 
drift  deposits  of  North  America,  with  emphasis  on  their  economic 
importance. 

385.  Elementary  Geochemistry.  F.  G.  Smith. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Covering  the  periodic  table,  distribution  of  the  elements,  states 
of  matter,  phase  diagrams,  natural  hydrothermal  solutions, 
weathering,  and  geochemical  cycles. 

386.  Mineralogy  and  Lithology.  D.  H.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  IV  Year;  2 hrs.  lecture 
per  week,  both  terms. 

A study  of  crystallography,  descriptive  and  determinative 
mineralogy,  and  the  common  rocks. 

Reference  book:  An  Introduction  to  the  Study  of  Minerals — 
Rogers. 

387.  Mineralogy  and  Lithology  Laboratory.  D.  li.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  IV  Year;  2 hrs.  per 
week,  both  terms. 

Practice  in  identifying  minerals  and  rocks. 

388.  Descriptive  Mineralogy.  D.  H.  Gorman. 

Courses  2 and  9,  III  Year;  2 hrs.  laboratory  per  week,  both 
terms. 

Continuation  of  the  mineralogy  of  subject  386. 

389.  Ore  Microscopy.  D.  H.  Gorman. 

Course  9,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Identification  of  minerals  in  polished  sections. 

390.  Crystallography.  E.  W.  Nuffield. 

Course  8,  III  Year;  Courses  5m  and  5s,  IV  Year;  1 hr.  lecture 
per  week,  both  terms. 
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The  modem  concept  of  crystals;  symmetry  elements;  derivation 
of  space  lattices,  classes,  forms,  indices. 

391.  Petrology.  P.  A.  Peach. 

Course  9,  III  Year;  3 hrs.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Microscopic  character  of  the  rock-forming  minerals  in  thin 
sections,  and  description  and  classification  of  rocks. 

Text  books:  Optical  Crystallography — Wahlstrom.  Eruptive 
Rocks — Strand. 

392.  Petrography  Laboratory.  P.  A.  Peach. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

Microscopic  petrography,  to  accompany  subject  391. 

Text  book:  Optical  Mineralogy — Rogers  and  Kerr. 

393.  Historical  and  Stratigraphical  Geology.  F.  W.  Beales, 

Courses  2 and  9,  II  Year;  3 hrs.  lecture  per  week,  second  term. 

Study  of  the  principles  of  stratigraphy  and  historical  geology 
since  Precambrian  times. 

394.  Historical  and  Stratigraphical  Geology  Laboratory.  F.  W.  Beales. 

Course  9,  II  Year;  2 hrs.  per  week,  second  term. 

Laboratory  work  to  illustrate  subject  393. 

395.  Palaeontology.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

396.  Palaeontology  Laboratory.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

397.  Structural  Geology.  W.  M.  Tovell. 

Courses  2 and  9,  HI  Year;  Course  5g,  IV  Year;  1 hr.  lecture 
per  week,  both  terms. 

Structures  caused  by  the  deformation  of  the  earth’s  crust. 

Text  book:  Structural  Geology — Billings. 

398.  Structural  Geology  Laboratory.  W.  M.  Tovell. 

Courses  2 and  9,  III  Year;  Course  5g,  IV  Year;  3 hrs.  per 
week,  both  terms. 

Work  with  geological  maps  of  folded  and  faulted  areas,  struc- 
tural sections,  and  the  solution  of  problems  relating  to  folding 
and  faulting. 

Laboratory  course  to  accompany  subject  397. 

399.  Mineral  Deposits.  W.  H.  Gross. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Theories  of  origin  of  mineral  deposits  and  description  of 
world’s  important  mineral  deposits. 

400.  Mineral  Deposits  Laboratory.  W.  H.  Gross. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 
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401.  Geology  of  Canada.  F.  W.  Beales. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A survey  of  the  physiography,  historical  geology,  major  struc- 
tural features,  and  mineral  deposits  of  the  country. 

402.  Pleistocene  Geology.  R.  E.  Deane. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Study  of  the  Pleistocene  Deposits  of  North  America  and 
Europe. 

403.  Precambrian  Geology.  W.  W.  Moorhouse. 

Courses  2 and  9,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 
Precambrian  formations  of  Canada — their  rocks,  distribution, 
relationships  and  economic  features. 

404.  Precambrian  Geology  Laboratory.  W.  W.  Moorhouse. 

Course  9,  IV  Year;  2 hrs.  laboratory  per  week,  both  terms. 
To  accompany  subject  403. 

405.  Mining  Geology.  G.  B.  Langford. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  second 
term. 

A course  dealing  with  the  application  of  geology  to  mining. 
Reference  book:  Mining  Geology — McKinstry. 

406.  Mining  Geology  Laboratory.  G.  B.  Langford. 

Course  9,  IV  Year;  3 hrs.  per  week,  first  term. 

407.  Petroleum  Geology.  W.  M.  Tovell. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  origin,  nature,  and  occurrence  of  petroleum  and  natural 
gas  deposits  and  the  extraction  of  these  substances  from  the 

earth. 

408.  Petroleum  Geology  Laboratory.  W.  M.  Tovell. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 
Accompanying  subject  407. 

409.  Geological  Field  Work. 

Courses  2 and  9,  III  Year;  given  at  the  University  Survey 
Camp  preceding  the  opening  of  the  first  term.  Students  taking 
this  course  must  supply  themselves  with  a geological  pick,  hand 
lens,  and  engineer’s  6"  pocket  scale. 

Reference  book:  Field  Geology — Lahee. 

410.  Geological  Field  Trips  (Historical  Geology), 

Course  9,  III  Year  (1  day). 

The  Niagara  Escarpment  and  the  west  end  of  Lake  Ontario. 

411.  Geological  Field  Trips  (Precambrian  and  Mineralogy). 

Course  9,  III  Year.  2/2  days. 

Bancroft  and  Madoc  Areas. 
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412.  Geological  Field  Trips  (Glacial  Geology). 

Courses  2 and  9,  IV  Year.  Three  ^2  day  trips. 

During  October  weekly  trips  will  be  made  to  points  of  interest 
near  Toronto. 

413.  Geological  Field  Trips  (Petroleum). 

Course  9,  IV  Year.  2/2  days. 

Oil  and  gas  fields  in  Chatham  area, 

414.  Geological  Field  Trips  (Economic  and  Mining). 

Course  9,  IV  Year.  Two  trips,  each  day. 

Trip  to  gypsum  mine  and  cement  plant. 

HEAT  ENGINES 

420.  Elementary  Heat  Engines.  F.  G.  Ewens,  P.  B.  Hughes. 

Course  3,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

Course  4,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

Course  2,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Course  7,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Course  10,  III  Year;  a reading  course. 

The  history  and  development  of  heat  engines  generally,  the 
principles  upon  which  they  operate,  and  brief  description  of  the 
mechanical  and  thermal  features  of  the  different  kinds  of  heat 
engines  used  in  practice. 

Text  book:  An  Introduction  to  Heat  Engines — Allcut. 

421.  Theory  of  Heat  Engines.  E.  A.  Allcut,  F.  G.  Hooper. 

Course  3,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Courses  7 and  10,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

For  each  group  selected  topics  are  arranged  to  suit  the  courses 
included  in  the  group. 

I'he  application  of  the  laws  of  thermodynamics  to  ideal  pro- 
cesses and  cycles  using  gases  and  vapours.  The  cycles  used  in 
practice  for  steam  and  internal  combustion  engines,  compressors 
and  refrigerating  plants.  Unavailable  energy  and  entropy.  Theo- 
retical and  practical  efficiencies  obtainable.  Heat  transfer  and 
regeneration.  Tables  and  charts  for  vapours  used  in  engineering 
practice. 

Reference  book:  Elementary  Engineering  Thermodynamics — 
Young  and  Young. 

422.  Heat  Engineering.  R.  C.  Wiren,  W.  A.  Wallace,  F.  C.  Hooper. 

Courses  3 and  5t,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Text  book:  Steam  Power  Plants — Potter. 

Steam  Generators  and  Plant.  Combustion  calculations;  analysis 
of  fuels  and  products  of  combustion;  boiler  tests  and  heat  bal- 
ance; principles  of  design  of  boilers,  furnaces,  stokers,  pulverised 
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fuel,  oil  and  gas  firing  equipment,  economizers,  air  heaters,  super- 
heaters, feedwater  heaters,  evaporators  and  miscellaneous  heat 
exchangers.  Steam  turbines  condensers  and  auxiliary  power  plant 
equipment. 

Text  book:  Steam  Power  Plants — Potter. 

Reference  books:  Steam  Power  Plants — Gaffert,  McNaughton. 
Steam  Turbines — Church. 

Internal  Combustion  Engines.  Types  and  operation;  perform- 
ance and  testing;  basic  characteristics  and  principles  of  design; 
carburation;  fuel  injection;  governing. 

Text  book:  Internal  Combustion  Engines — Obert. 

Reference  books:  Internal  Combustion  Engines  — Poison, 
Maleev,  Fraas. 

Heat  Transfer  and  Air  Conditioning.  Conduction,  convection, 
radiation,  and  combined  mechanisms  of  heat  transfer.  Air  and 
water  vapour  mixtures,  requirements  for  comfort  and  industrial 
processes;  the  use  of  psychrometric  charts;  heating,  cooling, 
humidifying  and  dehumidifying  processes;  calculation  of  air  con- 
ditioning loads;  air  conditioning  systems  and  equipment. 

Reference  book:  Heating  and  Air  Conditioning — Allen,  Walker 
and  James. 

423.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B. 
Hughes,  W.  A.  Wallace,  F.  C.  Hooper. 

Courses  3 and  5t,  III  Year;  1 three-hour  laboratory  period 
per  week,  both  terms. 

Courses  7 and  10,  III  Year;  1 three-hour  laboratory  period 
per  week,  first  term. 

Courses  4 and  6,  III  Year;  1 three-hour  laboratory  period  per 
week,  second  term. 

The  laboratory  work  is  designed  to  assist  in  clearer  under- 
standing of  theory  and  practical  applications,  and  consists  of 
selected  experiments  in  four  laboratories:  Heat  Engine  labora- 
tory, Fuel  Testing  laboratory.  Heat  Transfer  laboratory.  Re- 
frigeration and  Air  Conditioning  laboratory. 

The  work  on  Heat  Engines  deals  with  the  setting  of  valves, 
measuring  indicated  and  brake  horse-power,  the  use  of  power 
plant  instruments,  testing  of  air  compressors,  steam  engines, 
steam  turbines  and  internal  combustion  engines  under  various 
conditions,  steam  calorimetry  and  the  solution  of  practical  prob- 
lems on  steam  plants,  internal  combustion  engines,  and  gas  tur- 
bines. 

The  Fuel  Testing  includes  analysis  of  fuels  and  products  of 
combustion,  knock  rating  of  gasolines,  fuel  calorimetry,  etc. 

The  work  on  Heat  Transfer  deals  v/ith  temperature  measure- 
ment, tests  on  insulation  and  heat  exchangers  of  various  kinds. 
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The  work  on  air  conditioning  deals  with  the  use  . of  instruments 
and  charts,  air  conditioning  standards,  the  solution  of  practical 
problem,  and  testing  of  air  conditioning  equipment. 

424.  Heat  Power  Engineering.  R.  C.  Wiren. 

Course  3,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  421  consisting  of  a more 
advanced  study  as  applied  to  power  plants.  Properties  of  pure 
substances.  Analysis  and  applications  of  the  First  and  Second 
Laws.  Change  of  phase  and  equations  of  state.  Thermodynamic 
functions  and  relations  as  applied  to  a perfect  gas  and  working 
fluids  used  in  power  plants.  Steam  as  a working  fluid.  Steam 
turbines.  Power  plant  cycles  including  reciprocating  engines  and 
turbines.  Cycles  for  high  pressures  and  temperatures.  Superheat- 
ing, reheating,  regenerative  and  binary-fluid  cycles.  Steam  gen- 
erators employing  forced  circulation,  indirect  evaporation  and 
pressure  combustion.  Power  plant  heat  balance  and  efficiencies. 
Design  of  power  plant  equipment. 

Reference  books:  Heat  and  Thermodynamics — Zemansky. 
Engineering  Thermodynamics — Obert,  Young,  Sears,  Everett, 
Keenan,  Ebaugh,  Hawkins.  Steam  Power  Plants — Gaffert,  Potter, 
MacNaughton.  Steam  Turbines — Church,  Salisbury,  Lee. 

425.  Internal  Combustion.  E.  A.  Allcut. 

Courses  3 and  5t,  IV  Year;  I hr.  lecture  per  week,  both  terms. 

The  various  types  of  internal  combustion  engine  and  their 
respective  applications.  The  different  cycles  of  operation  and  the 
avoidable  and  unavoidable  losses.  The  admission,  compression, 
combustion,  expansion  and  exhaust  operations,  the  factors  that 
influence  them  and  their  application  to  the  engine  and  turbine. 
The  cooling  system  and  its  effect  on  thermal  and  mechanical 
conditions. 

426.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B. 

Hughes,  W.  A.  Wallace,  F.  C.  Hooper. 

Course  3,  IV  Year;  5 hrs.  laboratory  work  per  week,  both 
terms. 

Course  5t,  IV  Year;  6 hrs.  laboratory  work  per  week,  both 
terms. 

A continuation  and  extension  of  the  v/ork  covered  in  the  III 
Year  laboratory  subjects  consisting  of  selected  experiments  in 
four  laboratories:  Heat  Engine  laboratory.  Fuel  Testing  labora- 
tory, Heat  Transfer  laboratory.  Refrigeration  and  Air  Condition- 
ing laboratory. 

In  the  Heat  Engine  laboratory  complete  tests  are  made  of 
various  engines  such  as  simple,  compound  and  uniflow  steam 
engines,  impulse  and  reaction  type  steam  turbines,  gas,  oil 
and  gasoline  engines.  In  each  case  an  analysis  is  made  of  the 
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thermal  cycle  involved,  a complete  set  of  experiments  is  per- 
formed and  the  results  plotted  to  show  clearly  to  the  student  the 
effect  of  various  alterations  in  adjustment  on  the  results  obtained. 
A complete  boiler  test  is  performed  and  all  calculations  are  made 
for  a heat  balance.  An  analysis  is  made  of  cycles  used  in  gas 
turbines  and  jets.  Problems  involving  variable  specific  heat  are 
studied. 

In  the  Fuel  Testing  laboratory  the  octane  rating  of  gasoline 
samples  is  determined  by  A.S.T.M.  methods  and  fuel  injection 
spray  characteristics  are  studied  with  special  test  equipment. 

In  the  Heat  Transfer  laboratory  tests  are  made  on  heat  ex- 
changers. 

In  the  Air  Conditioning  and  Refrigeration  laboratory  tests  are 
performed  on  complete  air  conditioning  systems,  and  complete 
refrigerating  plants. 

427.  Theory  of  Heat  Engines.  R.  C.  Wiren. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Thermodynamics  of  gases  and  vapours  as  applied  to  engines, 
nozzles,  turbines,  compressors,  heat  exchangers,  refrigeration 
plants,  and  air  conditioning  systems.  Analysis  of  vapour  and  gas 
power  cycles. 

Text  book:  Basic  Thermodynamics — Brown. 

Reference  books:  Engineering  Thermodynamics' — Young, 

Ebaugh.  Theory  and  Practice  of  Heat  Engines — Faires. 

428.  Heat  Engine  Laboratory.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B.  Hughes, 

W.  A.  Wallace,  F.  C.  Hooper. 

Course  1,  HI  Year;  2 hrs.  laboratory  per  week,  second  term. 

Course  2,  III  Year;  1/?  hrs.  per  week,  first  term. 

Experiments  with  steam  and  internal  combustion  engines,  com- 
pressed air,  etc. 

429.  Heat  Transfer  and  Refrigeration.  F.  G.  Ewens. 

Course  5t,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Refrigeration  cycles  and  properties  of  refrigerants;  flow  of 
fluids  and  heat  transfer;  heat  insulation;  refrigerating  machines 
and  controls;  heating  and  air  conditioning;  cold  storage;  ice 
manufacture;  industrial  applications  of  refrigeration. 

Reference  books:  Theory  of  Mechanical  Refrigeration — 
Sparks.  Refrigeration  and  Air  Conditioning — Jordan  and  Priester. 
Applied  Heat  Transmission — Stoever  Heating  and  Air  Condi- 
tioning— Allen,  Walker  and  James. 

430.  Heat  Power  Engineering,  R.  C.  Wiren. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Application  of  Thermodynamics  to  the  design  of  power  plant 
equipment.  Analysis  of  high  pressure  and  high  temperature 
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vapour  cycles.  Superheating,  reheating,  regenerative  and  binary- 
fluid  cycles.  Steam  generators  employing  forced  -circulation,  in- 
direct evaporation  and  pressure  combustion.  Power  plant  heat 
balance  and  efficiencies. 

Reference  books:  Steam  Power  Plants — Gaffert,  Potter,  Mac- 
Naughton.  Steam  Turbines — Church,  Salisbury,  Lee.  Engineering 
Thermodynamics — Obert,  Young,  Keenan,  Hawkins. 

431.  Theory  of  Heat  Engines.  P.  B.  Hughes. 

Course  6,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

The  theory  and  practice  of  heat  engines,  including  a study  of 
fundamental  principles  involved,  an  appraisal  of  theoretical  de- 
velopments, and  a survey  of  the  corresponding  practical  appli- 
cations. 

Text  book:  Theory  and  Practice  of  Heat  Engines — Faires. 

HYDRAULICS  AND  FLUID  MECHANICS 

440.  Hydraulics.  G.  R.  Lord,  L.  E.  Jones,  D.  G.  Huber,  J.  J.  Traill. 

Courses  1,  3,  4 and  7,  III  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Course  2,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

Attention  is  given  to  the  development  and  discussion  of  the 
fundamental  principles  of  fluid  flow.  These  principles  are  illus- 
trated by  suitable  practical  problems  connected  with  fluid  mea- 
surements, flow  of  water  and  other  fluids  in  pipes  and  open 
channels,  with  a brief  discussion  of  the  resistance  of  submerged 
bodies,  dimensional  analysis  and  similarity  studies. 

Text  book:  Elementary  Fluid  Mechanics — Vennard. 

441.  Hydraulic  Laboratory.  G.  R.  Lord,  L.  E.  Jones,  D.  G.  Huber. 

Courses  1,  3 and  4,  III  Year;  one  3-hr.  laboratory  period  per 
week,  second  term. 

Course  2,  III  Year;  six  3-hr.  laboratory  periods,  first  term. 

Course  7,  III  Year;  one  3-hr.  laboratory  per  week,  first  term. 

This  laboratory  course  is  planned  to  illustrate  the  principles 
considered  in  the  lecture  courses  in  hydraulics.  Experimental 
work  in  the  laboratory  utilizes  a wide  variety  of  apparatus  and 
equipment  concerned  with  fluid  flow,  while  problems  undertaken 
in  the  study  room  provide  a link  with  general  hydraulic  practice. 

442.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  problems  of  unsteady  flow  such  as  occur  in  power 
plants,  penstocks,  etc.  The  lecture  work  is  supplemented  by  prob- 
lems solved  by  the  students  in  the  work  rooms,  the  time  for 
which  is  included  in  subject  444.  Surges,  water  hammer,  stream 
flow  data,  etc.,  are  discussed. 

The  problems  of  collection  of  water  for  power  purposes,  use  of 
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the  mass  curve,  rainfall  and  evaporation,  etc.,  are  also  treated  as 
far  as  possible.  The  flow  of  gases  and  vapours  is  also  discussed. 

443.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Theory  and  design  of  turbines,  pumps,  fans,  propellers,  and 
other  hydraulic  machinery,  as  well  as  the  application  of  hy- 
draulic systems  to  aircraft  and  machine  tools.  The  selection  of 
turbines,  pumps,  and  fans  is  dealt  with,  as  well  as  problems  re- 
lated to  the  mechanical  parts  of  hydraulic  power  plants.  Cavi- 
tation in  connection  with  pumps,  turbines,  and  propellers  is  fully 
discussed. 

444.  Hydraulic  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  3,  IV  Year;  average  of  5/2  hrs.  laboratory  per  week  in 
3-  and  2-hr.  periods,  both  terms. 

Experimental  work  is  carried  out  in  the  laboratory  on  various 
types  of  pumps,  turbines,  fans,  centrifugal  compressors  and  on 
hydraulic  models.  In  addition  computation  problems  involving 
open  channel  flow,  water  power  studies,  pumps  and  turbine 
studies,  water  hammer  phenomena,  fans  and  ductwork,  and  other 
advanced  flow  problems  are  considered.  General  problems  involv- 
ing compressibility  of  gases  are  considered. 

445.  Hydraulics.  D.  G.  Huber. 

Course  1,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  general  field  of  hydraulic  engineering  is  studied  under  the 
topics:  hydrology,  flood  control,  dams,  power  plants,  hydraulic 
machinery,  water  hammer,  surges,  irrigation,  water  supply  and 
model  studies. 

Text  book:  Handbook  of  Applied  Hydraulics — Davis. 

446.  Hydraulic  Laboratory.  G.  R.  Lord,  D.  G.  Huber,  J.  J.  Traill. 

Course  1,  IV  Year;  one  3-hr.  laboratory  period  per  week, 

both  terms. 

Experimental  studies  of  hydraulic  models,  turbines  and  pumps 
are  carried  out.  Problems  assigned  in  the  study  rooms  deal  with 
channel  flow  and  other  hydraulic  features  connected  with  water 
power  installations,  flood  control,  water  supply  and  drainage 
systems. 

449.  Treatment  of  Technical  Data.  L.  E.  Jones. 

Courses  3 and  4,  II  Year;  3 hrs.  lecture  per  week,  second  term. 

Presentation  of  data;  approximate  nature  of  technical  data; 
role  played  by  mathematics;  general  numerical  methods;  methods 
of  organizing  data  for  computation;  methods  of  analyzing  tech- 
nical data;  elements  of  curve-fitting  and  statistical  treatment. 
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451.  Hydraulics.  J.  J.  Traill. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Pumping  and  drainage  problems  connected  with  the  operation 
of  mines  and  mining  properties. 

452.  Fluid  Mechanics.  L.  E.  Jones. 

Course  6,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 

The  fundamentals  of  fluid  flow  as  generally  encountered  in 
industry.  Fluid  properties,  fluid  statics,  energy  relations,  dimen- 
sional analysis  and  dynamic  similarity,  flow  in  pipes  and  chan- 
nels, resistance  of  submerged  bodies,  effects  of  viscosity  and 
compressibility,  lubrication,  pumps  and  other  hydraulic  machines. 

453.  Fluid  Mechanics  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  6,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A course  of  laboratory  experiments  and  design  problems  to 
permit  of  correlating  flow  fundamentals  with  industrial  appli- 
cations. 


MACHINERY 

461.  Mechanical  Engineering.  W.  G.  McIntosh. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Materials  of  design  and  production  methods.  In  addition, 
standards,  tolerances,  limits,  fits,  and  mechanical  drafting  room 
practice  will  be  explained. 

Text  books:  Manufacturing  Processes — Begeman.  Drawings 
and  Drafting  Room  Practice.  A.S.A. 

462.  Elementary  Machine  Design.  R.  T.  Waines. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

A preparatory  subject  intended  to  familiarize  the  student  with 
the  different  shop  method  and  processes,  casting,  forging,  machin- 
ing, etc.,  used  in  the  production  of  machine  parts,  to  enable  him 
to  make  proper  provision  in  the  design  of  such  parts  to  facilitate 
their  production. 

In  addition,  the  various  standards,  machine  and  pipe  threads, 
tapers,  pipe  fittings,  etc.,  are  described  and  mechanical  drafting 
room  practice  explained.  Tolerances,  limits,  fits  and  gauges  are 
discussed. 

Text  book:  Manufacturing  Processes  — Begeman. 

463.  Machinery.  R.  T.  Waines. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Design  (involving  material  applications  and  calculation  of 
stresses)  and  selection  of  various  machine  elements  with  par- 
ticular application  to  power  transmission  (belting,  shafting  and 
gearing),  fastening  screws,  power  screws  and  wire  rope. 
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464.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  hrst  term. 

The  work  in  the  laboratory  will  illustrate  the  lecture  subject. 

465.  Theory  of  Machines.  I.  W.  Smith. 

Course  3,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

A study  of  basic  machine  components,  including  the  standard 
linkages,  cams,  gearing,  and  gear  trains,  with  reference  to  prac- 
tical application.  Methods  for  analysis  of  velocity,  acceleration, 
and  force  distribution  in  machines.  Effects  of  friction  and  deter- 
mination of  efficiency.  The  plotting  and  use  of  crank  effort  and 
torque  diagrams,  including  inertia  effects.  Fluctuation  of  machine 
speed  and  its  control  by  flywheels  and  governors.  Balancing  of 
rotating  and  reciprocating  parts. 

Text  book:  Theory  of  Machines — Bevan. 

Reference  books:  Mechanism  — Prageman.  Dynamics  in 
Machines — Crossley. 

466.  Mechanical  Engineering  Laboratory. 

Course  4,  II  Year;  3 hrs.  laboratory  per  week,  first  term. 

This  laboratory  is  intended  to  give  the  students  an  introduction 
to  the  principles  and  techniques  of  fine  measurement.  Problems 
dealing  with  tolerances,  perspective  drawing,  force  analysis,  etc., 
will  also  be  given. 

467.  Machine  Design.  W.  G.  McIntosh. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  of  various  machine  elements,  including  screw 
threads  for  fastening  and  power  transmission,  shafting,  bearings 
(journal,  thrust,  ball,  and  roller)  belts,  pulleys,  spur  gears,  fly- 
wheels, keys,  clutches,  etc. 

Text  book:  De.'^ign  of  Machine  Elements — Spotts. 

468.  Machine  Design  Laboratories.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Course  3,  III  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Course  4,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Design  laboratory  work  will  be  taken  by  students  in  all  courses 
listed  above.  This  will  involve  the  design  of  machine  elements 
with  the  object  of  illustrating  the  work  covered  in  the  lecture 
subjects  in  Machine  Design.  Sketching  and  drafting  will  be  given 
with  a view  to  developing  the  student’s  judgment  and  sense  of 
proportion  in  design  and  the  application  of  drafting  room  stan- 
dards. 

Mechanics  of  Machinery  laboratory  work  will  be  taken  by 
Course  3 only.  This  will  include  the  analytical  and  graphical 
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solution  of  problems  dealing  with  inertia  loads  and  stresses  and 
the  determination  of  speed  fluctuation. 

Mechanical  laboratory  work  will  be  taken  by  Course  3.  This 
will  include  selected  experiments  in  speed  measurement,  oil  test- 
ing, balancing,  vibrations,  testing  of  power  drives,  etc. 

Machine  and  Welding  Shops  laboratory  work  will  be  taken  by 
all  groups.  This  will  take  the  form  of  demonstrations  of  equip- 
ment in  these  shops  with  a view  to  assisting  students  in  the 
visualization  of  manufacturing  methods  employed  for  parts  being 
designed. 

469.  Machine  Design.  R.  T.  Waines. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  design  and  selection  of  machinery  and  equipment  met 
with  in  metallurgical  plants,  and  in  mining  work. 

470.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Courses  2,  6 and  8,  IV  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Problems  worked  out  in  the  laboratory,  designed  to  give  the 
student  training  in  the  general  lay-out  of  shafting  and  plant 
machinery,  as  well  as  in  the  design  of  simple  parts  for  chemical 
and  metallurgical  apparatus,  and  mine  machinery. 

471.  Machine  Design.  Z.  W.  Dybczak. 

Course  5,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Some  acquaintance  with  the  selection  of  materials  and  their 
use  in  the  design  and  construction  of  machinery.  Machine  parts 
are  analysed  as  to  suitable  materials,  production  methods,  and 
the  nature  and  magnitude  of  the  stresses  encountered. 

Text  book:  Design  of  Machine  Elements — Spotts. 

472.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Course  5,  III  Year;  3 hrs  laboratory  per  week,  both  terms. 

The  work  in  the  laboratory  will  consist  of  the  analytical  solu- 
tion of  problems,  illustrating  the  principles  involved  in  the 
lecture  course,  and  the  standard  practice  in  making  assembly  and 
detail  machine  drawings. 

473.  Machine  Design.  W.  G.  McIntosh. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  is  a continuation  of  subjects  467  and  466.  It  will  involve 
the  design  of  various  machine  elements  and  equipment  including 
machine  frames,  hooks,  hoisting  equipment,  crankshafts,  gears 
(helical,  herringbone,  bevel,  screw,  and  worm),  springs,  clutches, 
brakes,  thin  and  thick  wall  vessels. 

An  introduction  will  be  given  to  the  study  of  vibration  prob- 
lems encountered  in  high  speed  engines  and  machines. 

Text  book:  Design  of  Machine  Elements — ^Spotts. 
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474.  Machine  Design  Laboratories.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Course  3,  IV  Year;  5 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Advanced  laboratory  work  involves  both  analysis  and  design  of 
machine  elements,  machine  units,  and  complete  machines.  The 
selection  of  problems  is  made  with  a view  to  giving  the  student 
as  broad  a coverage  as  possible  and  providing  experience  in 
combining  of  elements  to  form  a machine  of  smooth  and  har- 
monious design.  Some  of  this  work  will  involve  special  shafting 
problems  including  graphical  solutions,  critical  speeds,  and  mul- 
tiple supports. 

Work  will  be  given  in  the  Mechanical  Laboratory  on  gauging 
and  fine  measurements,  experimental  stress  analysis,  vibration, 
and  bearing  testing. 

475.  Machine  Design.  I.  W.  Smith. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  stress  analysis  and  the  design  of  various  machine 
elements,  including  shafting,  bearings,  belts,  gears,  flywheels,  etc.; 
also  an  introduction  to  work  on  speed  fluctuation  and  balancing. 

Text  book:  Design  of  Machine  Elements — Spotts. 

476.  Manufacturing  Processes.  K.  C,  Livingston. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

First  term  work  deals  with  the  steel  industry.  Processes  con- 
sidered are  those  involved  in  iron  and  steel  production,  casting, 
machinery,  welding  and  heat  treatment. 

Processes  by  which  textiles,  glass,  paper,  and  rubber  are  manu- 
factured are  discussed  during  the  second  term. 

Text  book:  Manufacturing  Processes — Begeman. 

477.  Manufacturing  Processes  Laboratory,  K.  C.  Livingston, 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Problems  based  upon  the  topic  treated  in  subject  476  will  be 
given  during  the  first  term. 

The  class  during  the  second  term  will  be  concerned  with  the 
process  and  management  problems  of  some  industries. 

478.  Machine  Design.  Z.  W.  Dybczak. 

Course  5t,  IV  Year;  1 hr,  lecture  per  week,  both  terms. 

A series  of  lectures  on  design  methods  related  to  heat  engines, 
including  force  analysis,  speed  fluctuation,  flywheel  design,  high 
speed  bearings,  and  thermal  stress. 

Reference  books:  Design  of  Machine  Elements  — Spotts. 
Mechanics  of  Machinery — Ham  and  Crane,  Analysis  and  Lubri- 
cation of  Bearings — Shaw  and  Macks. 

479.  Machine  Design.  R.  T.  Waines. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 
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The  design  of  various  machine  elements,  particularly  those 
likely  to  be  met  with  in  chemical  plants,  and  an  outline  of  the 
properties,  production  methods,  and  selection  of  materials  used 
in  machine  equipment. 

Reference  book:  Process  Equipment  Design — Hesse  and  Rush- 

ton. 


MATHEMATICS 

490.  Calculus.  I.  R.  Pounder,  G.  F.  D.  Duff,  D.  A,  F.  Robinson, 

R.  O.  A.  Robinson,  J.  A.  Steketee,  F.  Handest,  W.  A.  Skirrow,  A. 
W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Derivation  of  the  fundamental  formulas  of  the  differential  and 
integral  calculus,  with  applications  to  problems  concerning  curves, 
areas,  volumes,  lengths.  Problems  are  dealt  with  in  the  drafting 
room  as  outlined  in  subject  275. 

491.  Calculus.  G.  de  B.  Robinson,  W.  P.  Brown,  A.  Robinson,  P.  G. 

Rooney,  R.  G.  Stanton. 

Courses  1,  3,  4,  6,  7 and  8,  II  Year;  2 hrs.  lectures  per  week, 
both  terms. 

Continuation  of  subject  490.  The  elementary  theory  reviewed 
and  extended,  with  special  attention  to  applications  in  engineer- 
ing. Introduction  to  simple  differential  equations.  Problems  are 
dealt  with  in  the  drafting  room  as  outlined  in  subjects  284,  285, 
286,  287,  288  and  289. 

492.  Analytical  Geometry.  I.  R.  Pounder,  G.  F.  D.  Duff,  D.  A.  F. 

Robinson,  R.  O.  A.  Robinson,  J.  A.  Steketee,  F.  Handest,  W.  A. 
Skirrow,  A.  W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  1 hr.  lecture  per 
week,  both  terms. 

The  Analytical  Geometry  covers  the  more  familiar  propositions 
dealing  with  the  straight  line,  circle,  parabola,  ellipse,  and  hyper- 
bola. Introduction  to  Analytical  Geometry  of  Three  Dimensions. 
In  addition,  problems  are  dealt  with  in  the  drafting  room  as  out- 
lined in  subject  275. 

494.  Least  Squares.  O.  J.  Marshall,  H.  L.  Macklin. 

Course  1,  II  Year;  3 hrs.  laboratory  per  week,  second  term. 
The  general  principles  of  probability  of  errors,  elementary 
problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observations,  empirical  constants  and  formulae. 

Text  books:  Least  Squares  in  Engineering — Coddington  and 
Marshall.  Printed  Lecture  Notes. 

495.  Mathematical  Problems.  W.  J.  Webber,  D.  A.  F.  Robinson,  R.  G. 

Stanton,  D.  W.  T.  Bean,  J.  T.  Yamada. 

Course  5,  II  Year;  3 hrs.  problems  per  week,  both  terms. 
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The  weekly  sheet  of  prepared  problems  will  be  based  on  the 
content  of  courses  504,  506,  507,  and  will  provide  training  in 
operating  the  routine  processes  of  the  Calculus  and  will  illustrate 
these  by  applications  to  Mechanics  and  Geometry.  Students  will 
be  given  an  opportunity  to  have  their  difficulties  in  these  courses 
cleared  up. 

501.  Probability  and  Numerical  Methods.  R.  G.  Stanton. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Definition  of  probability;  binomial,  Poisson,  and  normal  dis- 
tributions; frequency;  sampling  distributions.  Examples  of  esti- 
mation, hypothesis  testing,  control  charts,  regression,  and  analy- 
sis of  variance.  Finite  differences;  operators;  interpolation; 
numerical  integration  and  solution  of  equations;  inversion  of 
matrices. 

502.  Algebra  and  Geometry.  R.  Wormleighton. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Complex  numbers,  elementary  theory  of  equations,  rational 
functions,  vectors  and  matrices,  coordinate  systems,  planes,  lines, 
standard  surfaces  of  the  second  degree,  principal  axes. 

503.  Calculus.  W.  J.  R.  Crosby. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introduction  of  differential  and  integral  calculus  with  appli- 
cations; limits,  power  series,  the  exponential  and  logarithmic 
functions;  trigonometric  and  hyperbolic  functions  and  their  in- 
verses. 

Text  books:  Calculus — Sherwood  and  Taylor.  Introduction 
to  the  Calculus — Beatty  and  Jenkins. 

504.  Differential  Calculus.  D.  A.  F.  Robinson. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Differentiation,  Taylor’s  theorem  and  series  for  functions  of 
one  or  more  variables,  familes  of  curves  and  surfaces  and  their 
differential  equations,  Jacobians,  geometrical  and  mechanical 
applications. 

Text  book:  Advanced  Calculus — Sokolnikoff. 

505.  Integral  Calculus  and  Differential  Equations.  W.  J.  Webber. 

Course  5,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

The  indefinite  integral,  integration  of  rational  and  other 
special  functions,  the  definite  integral,  differentiation  with  respect 
to  a parameter,  multiple  integration,  Fourier’s  series,  geometrical 
and  mechanical  applications,  approximate  integration,  introduc- 
tion to  ordinary  differential  equations. 

Text  book:  Advanced  Calculus — Sokolnikoff. 

507.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj,  A.  Robinson, 
D.  A.  S.  Fraser,  H.  A.  Eliopoulos. 

Courses  1,  3,  4,  6 and  8,  III  Year;  1 hr.  lecture  per  week, 
both  terms. 
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First  order  equations  solvable  by  quadratures,  linear  equations 
of  first  and  second  orders,  linear  equations  with  constant  co- 
efficients of  higher  order. 

Text  books:  Elementary  Differential  Equations — ^Kells.  Differ- 
erential  Equations — Reddick. 

508.  Theory  of  Functions.  Mrs.  G.  C.  Krieger-Dunaj. 

Courses  5 and  10,  III  Year;  1 hr.  lecture  and  1 hr.  problem 
work  per  week,  both  terms. 

Complex  numbers,  limits  and  series,  analytic  functions, 
Cauchy’s  theorem,  Taylor  and  Laurent  series,  singularities  and 
their  significance,  analytic  continuation,  contour  integration, 
conformal  mapping  of  one  plane  region  on  another. 

Text  books:  Functions  of  a Complex  Variable — Phillips. 
Theory  of  Functions — Copson.  Theory  of  Functions  as  applied 
to  Engineering  Problems — Rothe,  Ollendorf,  and  Pohlhausen. 
Introduction  to  Complex  Variables  and  Applications — Churchill. 

509.  Differential  Equations.  Mrs.  C.  G.  Krieger-Dunaj. 

Courses  5 and  10,  III  Year;  1 hr,  lecture  and  1 hr.  problem 
work  per  week,  both  terms. 

First  order  equations  solvable  by  quadratures,  depression  of 
the  order,  and  linear  equation,  the  linear  equation  with  constant 
coefficients,  operator  methods,  the  linear  partial  differential 
equation,  particular  equations  of  the  second  order. 

Text  books:  Differential  Equations — Plaggio.  Intermediate 
Differential  Equations — Rainville.  Fourier  Series  and  Boundary 
Value  Problems — Churchill. 

MATHEMATICS,  APPLIED 

520.  Theoretical  Mechanics.  J.  A.  Steketee. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

A systematic  application  of  mathematical  methods  to  the  solu- 
tion of  problems  in  mechanics,  with  emphasis  on  general  prin- 
ciples. The  problems  deal  chiefly  with  the  plane  motion  of 
particles  and  rigid  bodies.  Lagrange’s  equations  are  introduced. 

Text  books:  Principles  of  Mechanics — Synge  and  Griffith.  Me- 
chanics— Symon, 

521.  Differential  Equations  of  Mathematical  Physics.  A.  Robinson. 

Courses  5 and  10,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

The  underlying  theory  and  important  particular  equations,  in- 
cluding eigenvalues  and  eigenfunctions,  Fourier  series,  spherical 
and  cylindrical  harmonics,  vibration  of  strings,  membranes,  and 
rods,  sound  waves,  water  waves,  equation  of  heat  conduction. 

Text  books:  Fourier  series  and  Boundary  Value  Problems — 
Churchill.  Modern  Operational  Mathematics  in  Engineering — 
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Churchill.  Partial  DifTerential  Equations  of  Mathematical  Phy- 
sics— Webster. 

523.  Adjustment  of  Observations.  O.  J.  Marshall. 

Courses  1^,,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observed  data,  with  particular  reference  to  survey- 
ing measurements. 

METALLURGICAL  ENGINEERING 

530.  Metallurgy.  L.  M.  Pidgeon,  H.  U.  Ross. 

Course  8,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

531.  Principles  of  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A general  discussion  of  the  fundamental  principles  of  extrac- 
tive metallurgy  with  reference  to  the  production  of  the  more 
important  metals. 

532.  Principles  of  Extractive  Metallurgy  Laboratory.  H.  U.  Ross, 

C.  J.  B.  Fincham. 

Course  8,  III  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  continuous  laboratory  per  week,  second  term. 

Experiments  in  pyrometry,  furnaces,  roasting,  smelting,  leach- 
ing, retorting,  refining,  electrolysis  designed  to  illustrate  the 
principles  underlying  these  operations. 

533.  Principles  of  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  5m  and  8,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A discussion  of  the  structure  of  solids  with  particular  reference 
to  x-ray  methods  of  investigation;  the  solidification  of  metals, 
and  the  plastic  deformation  of  metals  with  reference  to  the  dis- 
location theory. 

534.  Principles  of  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  5m,  5n  and  8,  III  Year;  3 hrs.  laboratory  per  week, 
both  terms. 

Practical  work  relating  to  subject  533. 

535.  Metallurgical  Theory.  C.  J.  B.  Fincham. 

Course  8,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  physico-chemical  principles  of  metallurgy. 

536.  Metallurgical  Problems  Laboratory.  H.  U.  Ross,  C.  J.  B.  Fincham. 

Course  8,  III  Year;  2 hrs.  laboratory  per  week,  first  term; 
4 hrs.  laboratory  per  week,  second  term. 

Problems  in  chemistry,  physical  chemistry  and  thermodynamics 
as  applied  to  metallurgical  processes  and  operations  relating  to 
subjects  530,  531  and  535. 
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537.  Physical  Metallurgy.  J.  Rutter. 

Course  3,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

A general  course  in  Physical  Metallurgy,  dealing  with  the 
structure  of  metals  and  alloys,  with  special  reference  to  the  fer- 
rous alloys  of  practical  importance.  The  influence  of  mechanical 
deformation,  heat  treatment,  and  composition  on  the  structure 
is  considered;  and  the  relation  between  the  structure  and 
mechanical  properties  is  examined. 

538.  Physical  Metallurgy.  H.  U.  Ross. 

Courses  1 and  7,  III  Year;  Course  2,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

A short  course  on  the  structure  and  mechanical  properties  of 
metals  and  alloys  and  on  the  influence  of  heat  and  mechanical 
treatment  upon  these  properties.  Reference  is  made  particularly 
to  steels  and  the  more-important  non-ferrous  alloys.  Welding 
and  corrosion  of  metals  is  also  included. 

539.  Metallurgy.  H.  U.  Ross. 

Courses  2 and  9,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

550.  Non-Ferrous  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  the  non-ferrous  metals,  including 
electrometallurgy. 

551.  Ferrous  Extractive  Metallurgy.  H.  U.  Ross. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  iron  and  steel. 

552.  Extractive  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  8,  IV  Year;  6 hrs.  continuous  laboratory  per  week, 
first  term. 

A continuation  of  subject  532. 

553.  Metallurgical  Theory.  C.  J.  B.  Fincham. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  chemical  equilibria  at  high  temperatures  in  ex- 
tractive metallurgy. 

554.  Metallurgical  Problems  Laboratory.  C.  J.  B.  Fincham. 

Course  8,  IV  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Problems  relating  to  subjects  550,  551  and  553. 

555.  Metallurgy.  L.  M.  Pidgeon. 

Courses  2 and  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  extractive  metallurgy  of  the  common  metals,  together 
with  the  calculations  necessary  to  understand  metallurgical  pro- 
cesses. 
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556.  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  2,  IV  Year;  6 hrs.  continuous  laboratory  per  week  for 
one  half  of  second  term. 

Similar  to  subject  532. 

557.  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  5m  and  8,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A continuation  of  subject  533  in  which  the  heat  treatment  of 
ferrous  and  non-ferrous  alloys  is  discussed. 

558.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  5m  and  8,  IV  Year;  6 hrs.  laboratory  per  week,  first 
term;  3 hrs.  laboratory  per  week,  second  term. 

Practical  work  relating  to  subject  557. 

559.  Physical  Metallurgy.  C.  E.  Elbaum. 

Courses  3 and  4,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 
A continuation  of  subject  537. 

560.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  3 and  4,  IV  Year;  3 hrs.  laboratory  per  week  for  four 
weeks,  second  term. 

A practical  course  illustrating  the  principles  dealt  with  in  sub- 
jects 537  and  559. 

561.  Physical  Metallurgy.  F.  G.  Bolling. 

Courses  5e,  5s,  5i,  5g,  5n  and  5t,  III  Year;  Course  10,  IV 
Year;  1 hr.  lecture  per  week,  both  terms. 

A short  course  in  Physical  Metallurgy;  structure  of  metals  and 
alloys;  effects  of  mechanical  distortion  and  heat  treatment  on 
structure;  relation  between  structure  and  mechanical  properties; 
and  properties  of  some  steels  and  non-ferrous  alloys. 

MODERN  LANGUAGES 

610.  English. 

All  Courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

A course  in  essay  writing,  based  on  the  study  of  examples  of 
expository  prose.  Texts  will  be  announced  at  the  opening  of  the 
session. 

PHYSICAL  EDUCATION 

640.  Physical  Education. 

All  courses,  I Year. 

By  order  of  the  Board  of  Governors  each  first  year  student 
must  register  for,  and  satisfactorily  complete,  the  University  re- 
quirement in  Physical  Education.  This  requirement  includes  a 
medical  examination  by  the  University  Health  Service.  Each  year 
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of  failure  to  fulfil  the  regulations  renders  the  student  liable  to  a 
special  fee  of  $50.00. 

Physical  Education  credits  may  be  earned  by  participation  in 
intercollegiate  and  intramural  sports,  swimming,  water  safety, 
and  instructional  classes. 

Exemptions:  (1)  one  year’s  satisfactory  standing  in  physical 
education  at  this  or  any  other  University  (2)  if  age  is  30  years 
or  more  (3)  ex-military  service  (4)  completion  of  one  year’s 
course  in  the  U.N.T.D.,  G.O.T.G.  or  U.R.T.P.  (5)  exemption 
by  the  University  Health  Service  (6)  special  consideration. 

PHYSICS 

650.  Properties  of  Matter;  Mechanics  and  Heat.  G.  D.  Scott. 

Gourse  5,  I Year;  3 hrs.  lectures  per  week,  both  terms. 

Text  books:  Physics,  Vol  1 — Shortley  and  Williams.  Principles 
of  Physics,  Vol.  1 — Sears.  Theory  of  Measurements — Tuttle  and 
Satterly. 

651.  Properties  of  Matter;  Mechanics  and  Heat  Laboratory.  G.  D.  Scott, 

Miss  K.  M.  Grossley. 

Gourse  5,  I Year;  3 hrs.  laboratory  per  week,  both  terms; 
1 hr.  tutorial  per  week,  both  terms. 

Supplementary  to  subject  650. 

652.  Elementary  Magnetism  and  Electricity.  R.  W.  McKay. 

Gourse  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Fundamental  theory  of  magnetism  and  electricity,  including 
the  introduction  of  electron  theory  and  alternating  currents. 

Reference  books:  Advanced  Text-book  of  Magnetism  and 
Electricity — Hutchinson.  Electricity  and  Magnetism — Starling. 

653.  Elementary  Light.  M.  F.  Grawford. 

Gourse  5,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Fundamental  theory  of  light,  including  treatment  of  interfer- 
ence, diffraction,  polarized  light,  and  the  introduction  of  geo- 
metrical optics. 

Reference  books:  Light  for  Students — Edser.  Introduction  to 
Physical  Optics — Robertson.  Optical  Measuring  Instruments — 
Martin. 

655.  Physics  Laboratory  (Magnetism  and  Electricity  and  Light). 

Gourse  5,  II  Year;  6 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory  per  week,  second  term. 

Work  carried  out  under  the  direction  of  the  staff  in  Physics, 
covering  lectures  dealt  with  in  subjects  652  and  653. 

656.  Physics  of  Solids  and  Fluids.  G.  Barnes. 

Gourse  5,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Gravitational  potential  and  Laplace’s  equation.  Vibration 
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theory — damped  motion,  coupled  oscillations,  etc.  Elasticity.  In- 
troduction to  fluid  motion  and  heat  conduction.  Differential 
equations  of  quantum  mechanics. 

657.  Thermodynamics  and  Kinetic  Theory.  D.  G.  Ivey. 

Course  5,  III  Year;  3 hrs.  lectures  per  week,  both  terms. 

Temperature  scales,  thermometry,  calorimetry.  First  and 
Second  laws.  Entropy  and  Kelvin  Thermodynamic  Scale,  equa- 
tions of  state,  the  Virial  expansion.  Ideal  and  van  der  Waal’s 
gases.  Specific  heats.  Thermodynamic  functions.  Joule-Thomson 
effect.  Radiation  and  pyrometry  up  to  Wien  and  Planck  Laws. 
Distribution  of  velocities.  Transport  Phenomena.  Brownian 
motion. 

659.  Physical  Laboratory.  D.  G.  Ivey. 

Course  5,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Experiments  illustrating  the  principles  involved  in  the  two 
preceding  subjects. 

660.  Optics.  R.  Richmond. 

Courses  5i  and  5s,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Optics.  The  theory  of  paraxial  rays  and  aberrations  in  optical 
instruments.  Theory  of  prism  spectrographs;  dispersion,  resolving 
power,  and  light  power. 

Reference  books:  Applied  Optics  and  Optical  Design,  Part 
One — Conrady.  The  Principles  of  Optics — Hardy  and  Perrin. 
Fundamentals  of  Optical  Engineering — Jacobs.  Experimental 
Spectroscopy — Sawyer. 

661.  Optics.  R.  Richmond. 

Courses  5i  and  5s,  III  Year;  3 hrs.  laboratory  per  week,  first 
term. 

Supplementary  to  subject  660. 

663.  Atomic  Physics.  Miss  E.  J.  Allin,  W.  H.  Watson,  H.  L.  Welsh. 

Courses  5e,  5i,  5g,  5m,  5n,  5s  and  5t,  IV  Year;  3 hrs,  lectures 
per  week,  both  terms. 

Introduction  to  quantum  theory,  atomic,  molecular  and  nu- 
clear physics. 

664.  Nuclear  Reactor  Theory. 

Course  5n,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  neutron  cycle,  multiplication  constant,  critical  size  in  a 
thermal  reactor.  Elementary  treatment  of  kinetics  including 
transients  and  poisoning. 

665.  Physical  Laboratory.  H.  J.  C.  Ireton. 

Course  5s,  IV  Year;  9 hrs.  laboratory  per  week,  both  terms. 

Courses  5m  and  5n,  IV  Year;  6 hrs.  laboratory  per  week,  both 
terms. 

Accompanying  the  lecture  subjects  663,  664,  666,  and  669. 
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666.  Advanced  Optics.  M.  F.  Crawford. 

Course  5s,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Diffraction,  interference,  and  polarisation. 

Text  books:  Physical  Optics — Wood.  Diffraction  of  Light, 
X-Rays,  etc. — ^Meyer.  Applications  of  Interferometry — Williams. 
Cours  d’Optique — Bruhat. 

669.  Analysis  of  Materials  by  Spectrographic  and  X-Ray  Methods. 

H.  J.  C.  Ireton. 

Course  5s,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Qualitative  and  quantitative  methods  of  spectro-chemical  analy- 
sis of  materials.  The  physical  properties  of  X-rays,  their  pro- 
duction and  applications  to  crystal  structure. 

Reference  books:  Applied  X-Rays — Clark.  Chemical  Spectro- 
scopy— Erode.  Optical  Methods  of  Chemical  Analysis — Gibb. 

670.  Exploration  Geophysics.  P.  N.  S.  O’Brien. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Physical  principles  underlying  geophysical  methods  used  in 
locating  mineral  deposits.  Particular  attention  is  given  to  mag- 
netic, electrical,  electromagnetic,  gravitational,  seismological, 
thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 

Applied  Geophysics — Eve  and  Keys. 

671.  Exploration  Geophysics.  P.  N.  S.  O’Brien. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Introduction  to  physical  principles  underlying  geophysical 
methods  used  in  locating  mineral  deposits.  Particular  attention 
is  given  to  magnetic,  electrical,  electromagnetic,  gravitational, 
seismological,  thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 
Applied  Geophysics — Eve  and  Keys. 

672.  Geophysics.  P.  N.  S.  O’Brien. 

Course  5g,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  670. 

673.  Geophysics.  P.  N.  S.  O’Brien. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  671. 

674.  Physical  Laboratory.  H.  J.  C.  Ireton. 

Course  5i,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Accompanying  subject  663. 

675.  Physics  of  the  Earth.  J.  T.  Wilson,  C.  Barnes. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  considerations  of  gravitation;  the  figure  of  the  earth  and 
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isostacy;  terrestrial  magnetism  and  atmospheric  electricity;  seis- 
mology; internal  structure  and  constitution  of  the  earth;  radio- 
activity, geothermal  heat  and  the  age  of  the  earth. 

676.  The  Structure  and  Properties  of  Matter.  A.  G.  H.  Hallett,  J.  N.  P. 

Hume,  G.  D.  Scott,  V.  G.  Smith. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

An  introduction  to  the  mechanical,  electrical,  magnetic,  thermal 
and  optical  properties  of  matter  in  terms  of  atoms. 

677.  Physics  Laboratory.  The  Staff  in  Physics. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  twelve  3 hr.  periods. 

To  accompany  subject  676. 

690.  Practical  Experience. 

Students  in  the  courses  listed  below  are  required  to  have, 
before  graduation,  practical  work  of  a nature  acceptable  to  the 
department  concerned.  This  may  be  obtained  during  the  summer 
vacations  but  work  done  before  entering  the  Faculty  may  also 
meet  the  requirements.  Instructions  will  be  issued  by  the  depart- 
ments concerning  the  type  of  work  which  is  acceptable.  Practical 
experience  certificate  forms  may  be  obtained  from  the  depart- 
ments and  should  be  returned  there  when  completed. 


Course 

1 

600 

hours 

Course 

2 

6 

months 

Course 

3 

1200 

hours 

Course 

4 

1200 

hours 

Course 

6 

800 

hours 

Course 

7 

1200 

hours 

Course 

8 

800 

hours 

Course 

9 

6 

months 

SURVEYING 

All  students  taking  Field  Work  in  subjects  710  to  720,  in- 
clusive, will  be  required  to  use  Departmental  Field  Books. 

710.  Surveying.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  J.  R. 
Larke. 

Courses  1,  2 and  9,  I Year;  1 hr.  lecture  per  week,  first  term. 

General  principles  and  practice  of  surveying  with  the  tape,  the 
transit,  and  the  level,  and  computation  of  corrections,  azimuths, 
bearings,  latitudes  and  departures,  co-ordinates  and  areas. 

Text  book:  Surveying — Philip  Kissam. 

Reference  books:  Plane  Surveying — Tracy.  Elementary  Sur- 
veying— Breed  and  Hosmer.  Surveying — Breed. 
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712.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  T.  L.  Rowe,  B.  J. 
Haynes,  J.  R.  Larke,  O.  Lloyd. 

Courses  1,  2 and  9,  I Year;  3 hrs.  per  week,  first  term. 

Practice  in  chaining;  keeping  of  field  notes;  the  use  of  the 
transit  in  surveying  closed  figures  and  traverse  lines;  plotting  by 
co-ordinates;  computing  of  areas;  instrumental  work  with  the 
level  and  calculating  the  volume  of  excavations. 

7 i I.  Surveying.  O.  J.  Marshall. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Simple,  reverse,  compound  and  spiral  curves  as  applied  to 
highway  and  railroad  surveying.  Main  features  of  mine  and 
hydrograhic  surveying. 

Text  book;  Route  Surveys — Skelton. 

7 1*).  Surveying.  H.  L.  Macklin. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Mine  surveying,  with  problems  related  thereto.  Simple  curves, 
stadia  and  plane  table  topographical  surveying.  Practical  deter- 
mination of  time,  latitude  and  azimuth  by  methods  adapted  to 
the  surveyor’s  transit. 

Text  books:  Surveying — Breed  and  Hosmer.  Introduction  to 
Mine  Surveying — Staley. 

716.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  O. 

Lloyd. 

Course  1,  II  Year;  6 hrs.  per  week,  first  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling  and  curves. 

717.  Field  Work.  H.  L.  Macklin,  B.  J.  Haynes. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  first  term;  2 hrs. 
per  week,  second  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling,  curves  and  topography. 

718.  Construction  Surveying.  O.  Lloyd. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  second  term. 

Construction  surveys  are  taken  up  under  the  following  head- 
ings, and  the  work  is  treated  as  applying  equally  to  railroads, 
highways,  canals,  transmission  lines,  etc. 

Earthwork : 

{a)  Cross  sectioning. 

(6)  Computation  of  volume. 

{c)  Mass  or  haul  diagram. 

Transition  and  Vertical  curves  (including  super-elevation). 

Railway  turnouts  and  sidings. 

Layout  of  roads  and  sewers. 
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720.  Survey  Gamp.  O,  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes, 

O.  Lloyd,  J.  R.  Larke,  G.  B.  Langford,  W.  W.  Moorhouse. 

Courses  1,  2 and  9,  III  Year;  Aug.  20  to  Sept.  22 — Gull  Lake 
or  Dorset. 

Course  1: 

{a)  Secondary  Triangulation  and  Base  Line  Measurements. 
{b)  Highway  and  Railway  Location. 

(c)  Gross  Sectioning  and  Computation  of  Earthwork. 

(d)  Stadia  and  Plane  Table  Topography. 

(e)  Observations  for  Time,  Azimuth,  and  Latitude. 

Courses  2 and  9: 

(a)  Stadia  and  Plane  Table  Topography. 

(b)  Mine  Surveying,  using  overhead  stations. 

(c)  Shaft  plumbing  and  use  of  Auxiliary  Telescope. 

(d)  Geological  Surveying  and  mapping. 

Students  in  Courses  1,  2 and  9 will  be  required  to  take  the 
Survey  Camp  between  the  Second  and  Third  Years;  on  failure 
to  do  so,  this  subject  will  be  carried  as  a supplemental  in  the 
Third  Year. 

721.  Survey  Camp.  O.  J.  Marshall,  B.  J.  Haynes. 

Course  Ijj,  IV  Year;  Sept.  10  to  Sept.  22  (2  weeks)  Dorset. 
Triangulation,  traverses,  levelling  and  astronomical  observa- 
tions by  precise  methods. 


THESIS 

730.  Thesis. 

All  courses,  IV  Year. 

Every  student  in  the  Fourth  Year  is  required  to  prepare  a 
thesis  on  an  approved  subject.  Instructions  will  be  issued  by  the 
departments  concerned. 

In  some  cases  written  presentation  is  required,  in  others  oral 
and  written,  or  it  may  consist  of  a research  problem  followed  by 
a written  thesis  or  report. 


SECTION  IX.  EXAMINATIONS 


ANNUAL  EXAMINATIONS 

1.  Annual  examinations  will  be  held  in  April  except  as  provided  in 
paragraph  2 below. 

2.  Annual  examinations  will  be  held  at  the  beginning  of  the  second 
term  in  all  subjects  completed  during  the  first  term. 

3.  Promotions  from  one  year  to  another  are  made  on  the  results  of 
term  work  and  the  annual  examinations.  A student  proceeding  to  a 
degree  must  pass  in  all  term  work  and  examinations  in  all  subjects  of 
his  course,  and  at  the  periods  arranged  by  the  Council. 

4.  The  pass  marks  required  on  written  examinations  and  laboratory 
work  in  each  subject  is  50%  and  a student  must  obtain  a weighted 
average  of  60%  in  order  to  pass  in  the  work  of  the  year.  He  shall  be 
required  to  pass  a supplemental  examination  in  each  subject  in  which  he 
obtains  less  than  50%.  Subjects  will  be  weighted  according  to  the  num- 
ber of  hours  devoted  to  them,  the  hours  assigned  to  laboratory  subjects 
being  given  one  half  the  weight  of  those  in  lecture  subjects. 

5.  Honours  and  scholarships  will  be  awarded  upon  the  basis  of  the 
weighted  average. 

6.  Honours  will  be  awarded  to  a student,  who  at  the  Annual  Exami- 
nations passes  in  all  written  and  laboratory  subjects  and  who  also  obtains 
a weighted  average  of  75%  on  the  work  of  the  year. 

7.  Honour  graduate  standing  will  be  granted  to  those  who  obtain 
honours  in  the  final  year  and  in  one  previous  year. 

8.  A student  who  fails  in  the  work  of  any  year,  provided  he  is  other- 
wise eligible,  will  be  permitted  to  register  provisionally  for  the  purpose 
of  repeating  the  year. 

9.  A student  whose  attendance  at  lectures  or  laboratories,  or  whose 
work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is  registered, 
to  be  unsatisfactory,  may  have  his  registration  cancelled  at  any  time  by 
the  Council  of  the  Faculty. 

10.  A student  will  not  be  allowed  to  repeat  the  work  of  more  than 
one  year  in  his  entire  undergraduate  course. 

11.  Candidates  who  are  repeating  the  work  of  any  year  will  be  re- 
quired to  take  again  the  whole  course  of  instruction  in  the  year  in  which 
they  failed  before  presenting  themselves  a second  time  for  examination. 

12.  A student  should  submit  to  Council  immediately  after  its  occur- 
rence, evidence  of  any  illness  or  mishap  which  occurs  during  the  session; 
any  petition  for  leniency  on  account  of  such  incidents  may  be  refused 
consideration  if  received  after  the  third  day  following  the  last  day  of 
examinations. 

13.  A student  will  not  be  allowed  to  write  any  examinations  if  he  has 
not  paid  all  fees  and  dues  for  which  he  is  liable  at  that  time. 
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SUPPLEMENTAL  EXAMINATIONS 

1.  The  supplemental  written  examinations  will  begin  on  the  20th  day 
of  August,  1956.  Application  (on  the  prescribed  form)  to  take  such  ex- 
aminations, including  practical  ones,  must  be  received  from  the  candi- 
date by  the  Secretary  of  the  Faculty  not  later  than  July  15th,  and  the 
fee  named  in  Sec.  VI,  para.  10,  received  by  the  Chief  Accountant  not 
later  than  August  15th.  Council  reserves  the  right  to  reject  applications 
of,  or  impose  penalties  upon,  those  failing  to  comply  with  these  require- 
ments. Arrangements  will  be  made  to  conduct  supplemental  examinations 
at  the  Survey  Camp  for  those  students  in  attendance  at  the  Camp. 

2.  If  a candidate  desires  to  write  upon  an  annual  examination  as  a 
supplemental,  his  application  must  be  received  by  the  Secretary  and  his 
fee  by  the  Chief  Accountant,  for  the  January  examinations  not  later 
than  December  1st  and  for  the  April  examinations  not  later  than 
March  1st. 

3.  Except  under  very  exceptional  circumstances,  pass  standing  must 
be  obtained  in  all  written  supplemental  before  entering  the  next  higher 
year,  and  in  all  laboratory  supplemental  before  or  during  the  Session  of 
the  next  higher  year  as  may  be  required  by  the  Department  concerned. 


TERM  EXAMINATIONS 

Term  examinations  may  be  held  in  any  subject  and  at  any  time  at  the 
discretion  of  the  instructor,  or  by  the  order  of  the  Council,  and  the 
results  of  such  examination  may,  if  the  Council  so  decides,  be  incor- 
porated with  those  of  the  annual  examinations  in  the  same  subjects. 


EXTRA-CURRICULAR  ACTIVITIES  AND  ACADEMIC  CREDIT 

It  is  in  general  desirable  for  students  to  engage  to  a reasonable  extent 
in  extra-curricular  activities  in  order  that  they  may  not  become  too 
narrowly  professional  in  interests  and  outlook,  but  it  will  be  obvious 
that  no  academic  credit  or  consideration  can  be  given  for  such  activities. 
Some  offices  in  student  organizations  require  quite  large  amounts  of  time 
for  the  proper  performance  of  the  duties  connected  with  them,  and  it  is 
therefore  strongly  recommended  that  students,  particularly  those  whose 
academic  records  are  not  high,  consult  a senior  member  of  Staff  before 
allowing  themselves  to  be  nominated  for  such  offices. 


SECTION  X.  MEDALS,  PRIZES,  SCHOLARSHIPS, 
BURSARIES  AND  FELLOWSHIPS 


Through  the  generosity  of  friends  of  the  University,  governments  and 
commercial  organizations,  encouragement  has  been  given  to  both  under- 
graduate and  graduate  work  in  the  various  branches  of  engineering 
studies  by  establishing  the  following  scholarships,  prizes,  bursaries,  and 
medals. 

Matriculation  students  are  advised  to  consult  the  University  of 
Toronto  Calendar  on  Admission  Requirements  and  Scholarships  for 
complete  details  of  awards  available  to  students  entering  this  Faculty. 

Where  it  is  necessary  to  make  application  for  an  award  it  is  so  stated 
in  the  description  and  particulars  are  given  as  to  how  the  application 
should  be  made.  In  all  other  cases  the  award  is  made  on  the  recom- 
mendation of  the  Faculty  Council  and  no  application  is  necessary. 

In  order  to  be  eligible  for  a medal,  prize,  scholarship,  bursary,  fellow- 
ship or  other  awards  granted  solely  upon  standing  obtained  at  an  annual 
or  special  examination  or  upon  an  essay,  or  term  work,  or  other  academic 
rating,  a candidate  must  obtain  honours  at  such  annual  or  special  exami- 
nation or  upon  such  essay,  term  work,  or  other  academic  rating  unless 
the  statute  respecting  the  award  or  medal  specifies  that  standing  lower 
than  honours  may  be  accepted. 

When  an  award  or  medal  is  granted  upon  standing  obtained  on  part 
of  the  work  of  any  academic  year  the  candidate  must  obtain  standing 
but  need  not  obtain  honours  in  the  work  of  the  academic  year  as  a 
whole,  provided  he  obtains  honours  in  the  part  concerned,  unless  the 
statute  respecting  the  award  or  medal  specifies  otherwise. 

No  medal,  prize,  scholarship,  bursary,  fellowship  or  other  award  will 
be  granted  to  a candidate  who  is  conditioned  in  any  subject  at  an 
annual  examination  or  in  Physical  Education  unless  the  statute  respect- 
ing the  award  or  medal  specifies  otherwise. 

A candidate  will  not  be  permitted  to  receive  more  than  one  award 
in  a session  unless  the  statute  establishing  each  of  the  awards  concerned 
or  the  Calendar  specifies  otherwise.  Only  one  of  those  marked  by  an 
asterisk  may  be  held  in  any  one  year.  A candidate  who  would,  but  for 
this  provision,  have  received  more  than  one  award  may  have  his  name 
so  published  in  the  class  lists. 

A candidate  who  has  spent  two  sessions  in  any  year  of  an  under- 
graduate course  is  not  eligible  to  compete  for  any  award  at  the  annual 
examinations  of  that  year. 

Medals,  after  they  have  been  suitably  engraved,  will  be  given  without 
delay  to  the  winners  or  forwarded  to  them  by  registered  mail. 

Awards  granted  to  members  of  graduating  classes  other  than  awards 
for  graduate  study  and  research,  will  be  paid  in  one  instalment  as  soon 
as  possible  after  the  granting  of  the  awards. 
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All  other  awards  will  be  paid  (i)  if  of  the  value  of  $100  or  less,  in  one 
instalment  on  November  20  and  (ii)  if  of  the  value  of  more  than  $100  in 
two  equal  instalments,  the  first  on  November  20  and  the  second  on 
January  20,  in  the  session  following  the  granting  of  the  awards  pro- 
vided that  no  payment  is  made  to  a candidate  {a)  who  is  not  in  regular 
attendance  upon  lectures  and  laboratory  classes  in  the  Faculty,  or  if  the 
Calendar  so  specifies,  in  the  course  in  which  the  award  is  established  or 
granted  {b)  who  does  not  present  at  the  Chief  Accountant’s  Office 
before  each  payment  a certificate  of  attendance  upon  lecture  and  labora- 
tory classes  signed  by  two  senior  members  of  the  staff. 

The  Senate  may,  on  the  recommendation  of  the  Faculty,  permit  a 
candidate  to  whom  an  award  has  been  granted  to  postpone  attendance 
upon  lectures  and  laboratory  classes  for  one  year.  Further  postponement 
may  be  permitted  on  application. 


Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Available  to  Students 
Entering  the  First  Year 

Avro  Aircraft  Limited 

Admission  Scholarship 

$500 

Yes 

Yes 

128 

J.  P.  Bickell  Foundation 

Scholarships  (5) 

$6000 

Yes 

Yes 

130 

Class  of  1937  Engineering 
Bursary 

$100 

Yes 

No 

131 

Dominion-Provincial  Student 
Aid  Bursaries,  Type  A 

Yes 

No 

132 

Engineering  Alumni 

Admission  Bursaries 

$300 

Yes 

No 

132 

Engineering  Alumni  Admission 
Scholarship 

$400 

Yes 

No 

133 

Hagarty  Memorial  Scholarship . 

$60 

Yes 

Yes 

134 

The  Leonard  Foundation 

Scholarships 

Yes 

Yes 

137 

O.H.A.  War  Memorial 

Scholarship 

$200 

Yes 

Yes 

141 

A.P.E.O.  Admission  Scholarship 

$450 

Yes 

No 

142 

Simpson-Sears  Limited 

(Northern  Ontario)  Scholar- 
ship   

$100 

Yes 

Yes 

146 

Smith  and  Stone  Limited 
Bursaries 

$150 

Yes 

Yes 

146 

Students’  Administrative  Coun- 
cil Admission  Scholarship. . . . 

$350 

Yes 

Yes 

146 
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Name 

Amount 

.A.pplication 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

U.T.S.  Engineering  Scholarship . 

$250 

Yes 

Yes 

148 

Wallberg  Admission  Scholar- 
ships (2) 

$1000 

Yes 

No 

149 

Available  to  Students 
Completing  the  First  Year 
American  Society  for  Metals 
Scholarship 

$400 

No 

Yes 

128 

Babb  Bursarv  Fund 

— 

Yes 

Yes 

129 

Baptie  Scholarship 

— 

No 

Yes 

130 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

131 

Dominion-Provincial  Student- 
Bursaries 

Yes 

No 

132 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

132 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

135 

Johnson’s  Wax  Scholarship.  . . . 

$1800 

No 

Yes 

136 

Garnet  W.  McKee-Lachlan 
Gilchrist  Scholarship  in 
Engineering  Physics 

$60 

No 

Yes 

137 

*MacLennan-LacLeod  Mem- 
orial Prize 

$25 

No 

No 

139 

Charles  Gordon  Manning  Prize 

— 

No 

No 

139 

*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

140 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

142 

*Paulin  Memorial  Scholarship. . . 

$300 

No 

Yes 

142 

*Professional  Engineers 

Scholarships  (3) 

$225 

No 

Yes 

143 

*Ransom  Scholarship  in 

Chemical  Engineering 

$150 

No 

Yes 

143 

S.  Ubukata  Fund 

— 

Yes 

Yes 

147 

University  Alumni  Federation 
War  Memorial  Scholarships  . 

$200 

Yes 

No 

148 

University  Naval  Training 
Division  Bursaries 

$100 

Yes 

Yes 

148 

University  of  Toronto  General 
Bursaries 

Yes 

No 

148 

University  of  Toronto 

Alumni  Association — 
Montreal  Branch  Bursaries,  . 

Yes 

No 

148 

*Wallberg  Undergraduate 

Scholarships  (2) 

$1000 

No 

No 

149 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 

group  or 
single  course 

See 

page 

Available  to  Students 
Completing  the  Second  Year 
Avro  Aircraft  Limited 
Aeronautical  Engineering 
Scholarships  

$1,000 

Yes 

Yes 

128 

*Harvey  Aggett  Memorial 

Scholarship  

$75 

No 

No 

127 

Ardagh  Prize 

— 

No 

Yes 

128 

Babb  Bursary  Fund 

— 

Yes 

Yes 

129 

J.  P.  Bickell  Foundation 

Bursaries 

_ 

Yes 

Yes 

130 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

131 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

132 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

132 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

134 

Hugh  Gall  Award 

$100 

Yes 

No 

134 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

135 

*Garnet  W.  McKee-Lachlan 
Gilchrist  Geophysics 
Scholarships 

No 

Yes 

138 

Charles  Gordon  Manning  Prize 

~ 

No 

No 

139 

*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

140 

*William  R.  Worthington 

Memorial  Scholarship 

$400 

No 

Yes 

149 

W.  G.  Millar  Memorial 

Scholarship 

$250 

Yes 

Yes 

140 

James  L.  Morris  Memorial  Prize 

$60 

No 

Yes 

141 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

142 

*Egerton  S.  Noble  Scholar- 
ships (2) 

$500 

No 

No 

141 

*Professional  Engineers 

Scholarships  (3) 

$225 

No 

Yes 

143 

*Rhodes  Scholarship 

£400 

Yes 

No 

144 

Scottish  Rite  Masons  Bursary  . 

$100 

Yes 

Yes 

145 

Edith  Tyrrell  Memorial 

Bursary 

$300 

Yes 

Yes 

147 

University  Alumni  Federation 
War  Memorial  Scholar'^hips 

$200 

Yes 

No 

148 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

University  of  Toronto  Genera' 
Bursaries 

Yes 

No 

148 

*Wallberg  Undergraduate 

Scholarships 

500 

Nc 

No 

149 

Available  to  Students 
Completing  the  Third  Year 
Avro  Aircraft  Limited 

Engineering  Scholarships . . . 

$1,000 

Yes 

Yes 

129 

Babb  Bursary  Fund 

— 

Yes 

Yes 

129 

F.  W.  Baldwin  Prize 

$75 

No 

Yes 

129 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

130 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

131 

*Boiler  Inspection  and  Insurance 
Company  Scholarship 

$150 

No 

Yes 

131 

*California  Standard  Under- 
graduate Scholarships  (2) . . . . 

$750 

No 

Yes 

131 

Chemical  Institute  of  Canada 
Prize 

$25 

No 

Yes 

131 

Archie  B.  Crealock  Memorial 
Prize 

$50 

No 

Yes 

132 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

132 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

132 

E.I.C.  Prize 

$25 

No 

Yes 

13? 

Engineering  Society  Semi- 
Centennial  Award 

$75 

No 

No 

133 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

134 

Heating  and  Air  Conditioning 
Engineers  Prize 

$75 

No 

No 

135 

Hudson  Bay  Mining  and 
Smelting  Company  Limited 
Scholarships 

$800 

Yes 

Yes 

135 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

135 

*Jenkins  Scholarship  in 

Engineering 

$200 

No 

No 

136 

*Kennecott  Copper  Corporation 
Scholarship 

$1000 

No 

Yes 

137 

Loan  Funds 

— 

Yes 

No 

156 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

J,  A.  D.  McCurdy  Prize 

$75 

No 

A"es 

137 

Alexander  MacLean  Scholar- 

ship 

$250 

No 

Yes 

139 

*Marsland  Engineering  Ltd. 

Scholarship 

$500 

No 

Yes 

140 

Mobil  Oil  of  Canada  Limited 

Scholarship 

$500 

No 

Yes 

140 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

142 

^Professional  Engineers 

Scholarships  (3) 

$225 

No 

Yes 

143 

Rhodes  Scholarship 

£400 

Yes 

No 

144 

RCE  Memorial  Scholarship.  . . . 

$125 

Yes 

Yes 

145 

*Charles  H.  Sage  Scholarships  (2) 

$500 

No 

No 

141 

Edith  Tyrrell  Memorial  Bursary 

$500 

Yes 

Yes 

147 

University  Alumni  Federation 

War  Memorial  Scholarships  . 

$250 

Yes 

No 

148 

University  of  Toronto  General 

Bursaries 

— 

Yes 

No 

148 

*Wallberg  Undergraduate 

Scholarships 

$500 

No 

No 

149 

Available  to  Students 
Completing  the  Fourth  Year 

Henry  G.  Acres  Medal 

— 

No 

Yes 

127 

Avro  Aircraft  Design  Prize .... 

$50 

No 

Yes 

129 

Ontario  Section,  American 

Society  for  Metals  Prize 

$100 

No 

Yes 

128 

J.  P.  Bickell  Foundation 

Bursaries 

— 

Yes 

Yes 

130 

Dominion-Provincial  Student- 

Aid  Bursaries 

— 

Yes 

No 

132 

Heating  and  Air  Conditioning 

Engineers  Prize 

$50 

No 

No 

135 

INCO.  Scholarship 

$500 

Yes 

Yes 

136 

Loan  Funds 

— 

Yes 

No 

156 

Massey-Harris-Ferguson  Ltd. 

Scholarships  (2) 

$500 

Yes 

Yes 

140 

“Second  Mile  Engineer”  Award 

$100 

No 

Yes 

145 

University  of  Toronto  General 

Bursaries 

— 

Yes 

1 

No 

148 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Available  to  Graduates 
Athlone  Fellowships 

Yes 

No 

150 

C.I.L.  Fellowships  in  Chemistry 

13400 

Yes 

Yes 

150 

Canadian  Lumbermen’s  Associ- 
ation Timber  Research 
Fellowship 

$1250 

Yes 

No 

150 

Consolidated  Mining  and  Smelt- 
ing Company  Fellowship.  . . . 

$1000 

Yes 

No 

150 

1851  Exhibition  Science 

Research  Scholarships 

£275 

Yes 

Yes 

151 

Imperial  Oil  Graduate  Research 
Fellowships 

$4000 

Yes 

Yes 

152 

McCharles  Prize 

$1000 

No 

No 

152 

The  University  of  Alanchester 
Toronto  Fund 

£100 

Yes 

No 

153 

National  Sewer  Pipe  Limited 
Scholarship 

$500 

Yes 

Yes 

153 

NIpissing  Mining  Research 
Fellowships 

$975 

Yes 

No 

153 

H.  W.  Price  Research  Fellow- 
ship in  Electrical  Engineering 

_ 

Yes 

Yes 

153 

Raymond  Priestley  Fellowship 

£450 

Yes 

No 

154 

Rhodes  Scholarship 

£400 

Yes 

No 

144 

Royal  Institution  of  Great 
Britain  Science  Research 
Scholarships 

£350 

Yes 

No 

154 

Steel  Company  of  Canada,  Ltd., 
Fellowship 

$1500 

Yes 

Yes 

154 

Arthur  Hays  Sulzberger  Fellow- 
ship   

$750 

Yes 

No 

155 

1940  Toronto  Fund 

— 

Yes 

No 

155 

Wallberg  Research  Fellowships. 

$3000 

Yes 

No 

155 

Garnet  W.  McKee  Loan 

and  Scholarship  Fund 

$800 

Yes 

Yes 

155 

NOTE — On  account  of  the  continued  tendency  towards  lower  rates  of 
interest  it  is  possible  that  the  value  of  certain  scholarships  or  prizes 
at  the  time  of  payment  may  prove  to  be  less  than  the  amount  stated 
in  the  calendar. 
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In  those  cases  where  the  amount  of  the  award  is  not  payable  from 
income  earned  on  an  endowed  fund,  payment  will  be  dependent  on 
the  receipt  of  the  amount  of  the  annual  award  from  the  donor. 

HENRY  G,  ACRES  MEDAL 

The  Henry  G.  Acres  Medal  is  the  gift  of  Mrs.  Henry  G.  Acres  in 
memory  of  her  late  husband,  Henry  G.  Acres,  M.E.,  D.Sc.,  a graduate 
of  the  School  of  Practical  Science  in  the  class  of  1903.  Throughout  his 
professional  life  Dr.  Acres  was  associated  with  major  power  develop- 
ments in  Canada  and  abroad.  As  chief  hydraulic  engineer  for  the 
Hydro-Electric  Power  Commission  of  Ontario  in  the  period  1911  to 
1923,  he  was  responsible  for  the  design  and  construction  of  nearly 
twenty  power  plants,  including  the  Queenston-Chippawa  development. 
Entering  private  practice  in  1924,  and  until  his  death  in  1945,  he  con- 
tinued to  widen  and  extend  his  interests.  He  became  chief  engineer  of 
the  Grand  River  Conservation  Commission  and  responsible  for  the  de- 
sign and  construction  of  the  Shand  dam  and  related  work.  Later,  he  was 
consulting  engineer  for  the  extensive  power  developments  at  Shipshaw 
on  the  Saguenay  River,  which  was  vital  to  the  production  of  aluminum 
for  war  purposes.  Many  of  the  provinces  of  Canada  sought  his  services 
and  he  advised  with  respect  to  work  in  Newfoundland,  South  America 
and  India. 

This  medal  is  awarded  annually  to  the  student  in  the  Fourth  Year 
who  is  registered  in  the  course  in  Civil,  Mechanical,  or  Electrical  Engi- 
neering, and  who  obtains  the  highest  aggregate  percentage  at  the  an- 
nual examinations  of  the  Third  and  Fourth  Years,  provided  always  that 
the  student  obtains  honour  standing  in  the  examinations  of  the  Fourth 
Year.  Receipt  of  the  medal  does  not  preclude  a student  from  being 
granted  such  other  award  as  may  in  the  opinion  of  the  Council  be 
appropriate. 


HARVEY  AGGETT  MEMORIAL  SCHOLARSHIP 

This  scholarship  was  donated  by  the  late  Mr.  J.  T.  Aggett,  of  Toronto, 
as  a perpetual  memorial  to  his  son,  the  late  Lieutenant  Harvey  Aggett, 
who  enlisted  in  March,  1915,  during  his  second  year  in  this  Faculty,  and 
was  killed  in  action  at  Passchendaele  on  6th  November,  1917. 

This  annual  scholarship  of  the  value  of  the  annual  income  from  the 
fund  is  to  be  awarded  to  a student  of  the  Second  Year  in  this  Faculty 
who,  obtaining  honours  and  being  one  of  the  first  three  in  his  year  by 
his  standing  at  the  annual  examinations,  has  been  adjudged  highest  of 
the  three  in  general  student  activities  and  service  in  the  University  dur- 
ing his  period  of  attendance.  When  regulations  do  not  permit  the  win- 
ner to  hold  this  scholarship  the  students  to  be  considered  for  the  award 
shall  be  the  first  three  in  the  year  exclusive  of  any  student  who  holds  a 
scholarship  of  higher  value. 
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AMERICAN  SOCIETY  FOR  METALS  SCHOLARSHIP 

This  scholarship  of  the  value  of  $400.00  (U.S.)  is  awarded  from  time 
to  time  at  the  discretion  of  the  Board  of  Trustees  of  the  American  So- 
ciety for  Metals  Foundation  for  Education  and  Research.  The  award 
is  made  by  the  Head  of  the  Department  of  Metallurgical  Engineering 
to  a student  entering  the  second  year  of  Metallurgical  Engineering  whom 
the  Head  of  the  Department  deems  most  deserving.  Under  certain  cir- 
cumstances, the  award  may  be  made  to  a student  other  than  one  enter- 
ing the  second  year.  No  application  is  necessary. 

ONTARIO  CHAPTER,  AMERICAN  SOCIETY  FOR  METALS  PRIZE 

The  Ontario  Chapter,  American  Society  for  Metals  offers  a prize  of 
$100.00  to  a student  registered  in  the  graduating  class  in  Metallurgical 
Engineering.  The  award  is  made  annually,  commencing  1951,  on  the 
recommendation  of  the  staff  in  the  Department  of  Metallurgical  Engi- 
neering, primarily  on  the  basis  of  a Thesis  on  either  physical  or  extrac- 
tive metallurgy.  The  prize  may  be  held  along  with  any  other  award. 

ARDAGH  PRIZE 

The  Ardagh  Prize,  of  the  annual  value  of  the  income  from  a fund,  has 
been  provided  in  memory  of  his  parents  by  Professor  E.  G.  R.  Ardagh, 
B.A.Sc.,  F.R.S.C.,  formerly  professor  of  Applied  Chemistry  in  the 
Faculty.  It  is  awarded  to  the  student  who  attains  the  highest  standing 
in  Honours  at  the  annual  examinations  of  the  Second  Year  in  the  Course 
in  Chemical  Engineering.  The  first  award  was  made  on  the  results  of 
the  annual  examination  of  1946. 

Provision  has  been  made  for  annual  increases  to  the  fund  from  which 
the  prize  is  derived  until  the  sum  of  Five  Thousand  Dollars  is  reached 
in  1956,  at  which  time  the  award  becomes  the  Ardagh  Scholarship  of 
the  value  of  the  income  from  the  said  fund. 

AVRO  AIRCRAFT  LIMITED  ADMISSION  SCHOLARSHIP 
IN  ENGINEERING  PHYSICS 

Avro  Aircraft  Limited  have  donated  an  admission  Scholarship  of  Five 
Hundred  Dollars  to  a student  who  has  obtained  First  Class  Honour 
Standing  in  the  Ontario  Grade  XIH  subjects  required  for  admission, 
demonstrates  financial  need  and  undertakes  to  register  in  the  Aero- 
nautical Engineering  Option  of  the  Third  and  Fourth  Years.  Preference 
will  be  given  to  applicants  from  the  Weston  and  Brampton  areas. 

Application  must  be  made  to  the  Registrar  of  the  University  by  May 
1st  on  forms  obtainable  from  him. 

AVRO  AIRCRAFT  LIMITED  AERONAUTICAL  ENGINEERING  SCHOLARSHIPS 

Avro  Aircraft  Limited  has  donated  two  scholarships,  each  of  a value 
of  Five  Hundred  Dollars,  to  be  awarded  annually  in  the  Third  Year  in 
Aeronautical  Engineering. 
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In  making  the  award  consideration  is  given  to: 

(i)  academic  achievement 

(ii)  financial  need 

(hi)  such  other  factors  as  may  be  deemed  appropriate. 

Application  should  be  made  in  writing  to  the  Secretary  of  the  Faculty 
not  later  than  October  15th. 

The  first  award  will  be  made  in  1956. 

AVRO  AIRCRAFT  DESIGN  PRIZE 

Avro  Aircraft  Limited  have  donated  a prize  of  Fifty  Dollars  in  the 
final  year  of  the  Course  in  Aeronautical  Engineering  to  the  student  who 
obtains  the  highest  aggregate  marks  in  Aircraft  Design  Laboratory  and 
the  written  examination  in  Aircraft  Design. 

The  first  award  was  made  during  the  Session  1955-56. 

AVRO  AIRCRAFT  LIMITED  ENGINEERING  SCHOLARSHIPS 

Avro  Aircraft  Limited  has  donated  two  scholarships  each  of  a value 
of  Five  Hundred  Dollars  to  be  awarded  annually  to  students  registered 
in  Fourth  Year  in  Aeronautical  Engineering,  Mechanical  Engineering, 
Electrical  Engineering  (Communications  Option)  or  Engineering  Physics 
(Electricity  Option,  or  Thermodynamics  Option,  or  Aeronautical  Engi- 
neering Option). 

In  making  the  award  consideration  is  given  to: 

(i)  academic  achievement 

(ii)  financial  need 

(hi)  such  other  factors  as  may  be  deemed  appropriate. 

Application  should  be  made  in  writing  to  the  Secretary  of  the  Faculty 
not  later  than  October  15th. 

The  first  award  will  be  made  in  1956. 

THE  BABB  BURSARY  FUND 

Bursaries  from  this  fund  are  available  to  students  in  any  year  of  the 
course  in  Aeronautical  Engineering.  Application  is  made  through  the 
Secretary  of  the  Faculty. 

THE  F.  W.  BALDWIN  PRIZE 

The  F.  W.  Baldwin  Prize  of  a value  of  $75.00  was  established  by  the 
trustees  of  a fund  created  by  the  members  of  the  Number  3 Squadron, 
University  Air  Training  Corps  (1941-44),  in  memory  of  Frederick  Walker 
“Casey”  Baldwin,  a graduate  of  the  School  of  Practical  Science,  who 
made  a significant  contribution  in  the  field  of  Aeronautics  in  Canada; 
and  who  flew,  on  March  12th,  1908,  near  Hammondsport,  N.Y.,  the 
“Redwing,”  the  first  biplane  built  by  the  Aerial  Experiment  Association. 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautical Engineering  who,  taking  honours,  ranks  highest  in  the  annual 
examinations  of  Third  Year  in  “structural  subjects.” 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 


130 


APPLIED  SCIENCE  AND  ENGINEERING 


BAPTIE  SCHOLARSHIP 

The  Baptie  Scholarship  is  derived  from  a bequest  under  the  will  of 
the  late  Mrs.  Margaret  W.  Baptie,  of  Ottawa,  and  the  Board  of  Gov- 
ernors has  directed  that  a scholarship  of  one  half  the  annual  income 
shall  be  awarded  annually  to  an  engineering  student  on  the  record  of 
the  First  Year.  The  Board  of  Governors  also  authorizes  a remission  of 
fees  in  the  case  of  the  holder  of  the  scholarship,  up  to  Seventy-five 
Dollars. 

The  conditions  of  the  award  are  as  follows:  That  the  scholarship  be 
awarded  to  the  student  who,  in  the  annual  examinations  of  the  First 
Year,  enrolled  in  any  one  of  the  courses  of  Civil  Engineering,  Mining 
Engineering,  Mechanical  Engineering,  Chemical  Engineering,  Electrical 
Engineering,  or  Metallurgical  Engineering,  obtains  the  highest  aggregate 
percentage  of  marks  in  those  subjects  which  are  common  to  the  First 
Year  curricula  of  those  courses.  The  first  award  was  made  on  the  results 
of  the  annual  examinations  of  the  Session  1925-26. 

J.  P.  BIGKELL  FOUNDATION  SCHOLARSHIPS 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  in  the 
Faculty  of  Arts  and  the  Faculty  of  Applied  Science  and  Engineering 
seven  scholarships  for  students  entering  the  First  Year,  of  a possible 
value  of  Twelve  Hundred  Dollars  each,  payable  Six  Hundred  Dollars 
in  the  First  Year,  and  provided  certain  academic  requirements  are  met. 
Four  Hundred  Dollars  in  the  Second  Year  and  Two  Hundred  Dollars 
in  the  Third  Year. 

Application  must  be  made  to  the  Bickell  Foundation  by  May  1st  and 
m order  to  be  eligible  the  applicant  must  undertake  to  register  in  a 
course  in  Mining  or  Geology  in  the  Faculty  of  Applied  Science  and 
Engineering,  or  in  a course  in  Honour  Science,  or  Mathematics,  Physics 
and  Chemistry  in  the  Faculty  of  Arts.  If  registering  in  the  Faculty  of 
Arts,  the  applicant  must  state  his  intention  of  proceeding  in  a course  in 
Mining  or  Geology  in  future  years. 

Full  particulars  and  application  forms  may  be  obtained  from  the  J.  P. 
Bickell  Foundation,  in  care  of  the  National  Trust  Co.,  20  King  St.  East, 
Toronto,  or  from  the  Registrar  of  the  University. 

The  first  awards  were  made  for  the  Session  1952—53. 


J.  P.  BICKELL  FOUNDATION  BURSARIES 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  the 
J.  P.  Bickell  Foundation  Bursaries  in  the  Faculty  of  Arts  and  the  Faculty 
of  Applied  Science  and  Engineering.  An  applicant  in  the  latter  Faculty 
must  be  registered  in  the  Second,  Third  or  Fourth  Years  in  Mining  or 
Geology.  He  must  demonstrate  financial  need  and  have  satisfactory 
academic  standing. 

Application  must  be  made  to  the  Registrar  of  the  University. 
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THE  T.  H.  SICKLE  PRIZE 

The  T.  H.  Bickle  Prize  is  the  gift  of  Mr.  and  Mrs.  E.  W.  Bickle  in 
memory  of  their  son,  T.  H.  Bickle,  an  undergraduate  of  Trinity  College 
and  a member  of  the  Senior  Intercollegiate  Swimming  Team  at  the  time 
of  his  death  in  1937.  The  income  from  the  endowment  fund  will  be  used 
to  purchase  a suitable  prize  to  be  awarded  annually  to  a member  of  the 
Senior  Intercollegiate  Swimming  Team  of  this  University  in  any  year, 
faculty  or  school.  The  Committee  of  Award  shall  consist  of  the  Dean  of 
the  Faculty  of  Arts,  the  University  Registrar,  the  Director  of  Athletics, 
and  the  Honorary  Coach  of  Swimming.  In  awarding  the  Prize  the  Com- 
mittee shall  consider  the  character,  scholarship,  and  general  interests  of 
the  members  of  the  team. 

BOILER  INSPECTION  AND  INSURANCE  COMPANY  SCHOLARSHIP 

The  Boiler  Inspection  and  Insurance  Company  of  Canada  offers  a 
scholarship  in  the  Course  in  Mechanical  Engineering  of  the  value  of 
One  Hundred  and  Fifty  Dollars  to  the  student  who  obtains  highest 
honour  standing  in  the  regular  examinations  of  the  Third  Year. 

The  successful  candidate  will  be  expected  to  proceed  to  his  Fourth 
Year  during  the  session  next  following  the  date  of  the  award. 

The  amount  of  the  award  will  be  credited  by  the  Chief  Accountant 
to  the  fees  of  the  Fourth  Year  of  the  successful  candidate. 

THE  CALIFORNIA  STANDARD  COMPANY  UNDERGRADUATE  SCHOLARSHIPS 

The  California  Standard  Company  has  donated  two  Scholarships  in 
the  Faculty  of  Applied  Science  and  Engineering,  each  of  a value  of 
$375.00,  to  be  awarded  upon  the  basis  of  the  examinations  of  the  Third 
Year.  One  scholarship  is  open  to  students  in  Applied  Geology,  Mining 
Engineering  or  Engineering  Physics,  the  other  scholarship  to  any  student 
in  any  Engineering  Course  including  those  already  named.  The  awards 
are  intended  primarily  to  interest  students  in  oil  exploration  and  pro- 
duction. 

The  first  awards  were  made  at  the  end  of  the  Session  1951-52. 

CHEMICAL  INSTITUTE  OF  CANADA  PRIZE 

The  Chemical  Institute  of  Canada  offers  a prize  of  the  annual  value 
of  $25.00  in  books  to  the  student  registered  in  the  course  in  Chemical 
Engineering  who,  having  obtained  honours,  receives  the  highest  standing 
in  the  written  and  laboratory  work  of  the  Third  Year. 

The  first  award  was  made  on  the  results  of  the  final  examinations  of 
1947. 


CLASS  OF  1937  ENGINEERING  BURSARY 
The  class  of  1937  presents  annually  a bursary  of  $100  to  assist  worthy 
engineering  candidates  to  enter  the  Faculty.  The  award  is  based  on  the 
student’s  high  school  standing  and  on  his  need  for  financial  assistance. 
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The  recipient  is  selected  from  applicants  for  Applied  Science  Bur- 
saries, and  from  candidates  sponsored  by  Engineering  Counsellors  and 
by  members  of  the  Class  of  1937. 

ARCHIE  B.  CREALOCK  MEMORIAL  PRIZE 

The  Archie  B.  Crealock  Memorial  Prize  is  the  gift  of  Mrs.  Archie  B. 
Crealock,  in  memory  of  her  husband,  an  eminent  bridge  engineer  and  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto.  It  is  offered  annually  to  the  student  of  the  Third 
Year  in  the  Course  in  Civil  Engineering,  who,  having  obtained  honours 
in  that  year,  is  deemed  to  be  the  most  worthy  of  the  award.  The  award 
is  made  primarily  on  the  basis  of  academic  standing  in  the  structural 
subjects  of  the  Year,  but  extra-curricular  activities  are  also  taken  into 
consideration.  The  Prize  consists  of  engineering  books  to  the  value  of 
Fifty  Dollars.  The  award  will  not  necessarily  be  made  in  any  year. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES,  TYPE  ‘a’ 

These  Bursaries  are  available  to  students  whose  parents  are  resident 
in  Ontario,  who  are  entering  the  First  Year  of  University,  and  who  are 
in  financial  need.  Application  is  made  not  later  than  May  1st,  through 
the  Principal  of  the  secondary  school  which  the  student  is  attending. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES  TYPE  “b” 

Under  this  programme,  Bursaries  may  be  awarded  to  students  in 
financial  need  who  are  resident  in  Ontario  and  who  are  in  attendance  at 
the  University  of  Toronto.  To  be  eligible,  students  must  have  obtained 
not  less  than  sixty-six  per  cent,  at  their  last  annual  examination.  Further 
information  may  be  obtained  from  the  Secretary  of  the  Faculty. 

THE  JOHN  M.  EMPEY  SCHOLARSHIPS 

The  John  M.  Empey  Scholarship  Fund  was  established  under  a be- 
quest of  $10,000  in  the  Will  of  the  late  John  Morgan  Empey,  B.A.Sc., 
1903.  Three  scholarships  of  equal  value  are  provided  from  the  income 
from  the  Fund.  One  of  these  scholarships  is  awarded  in  each  of  the 
First,  Second,  and  Third  Years  on  the  results  of  the  annual  examinations, 
to  a student  who,  taking  honours,  obtains  the  highest  average  percentage 
of  marks  in  the  written  and  laboratory  subjects  of  his  Year.  The  scholar- 
ships are  open  to  any  students  registered  in  the  Faculty.  In  case  the 
winner  of  any  one  of  these  scholarships  does  not  attend  this  Faculty 
during  the  session  next  following  the  award,  the  right  to  the  scholarship 
shall  be  forfeited  and  the  award  shall  be  made  to  another  eligible  student. 
The  scholarships  were  awarded  for  the  first  time  in  1944. 

ENGINEERING  ALUMNI  ADMISSION  BURSARIES 

The  Engineering  Alumni  Association  has  made  a number  of  bursaries 
available  annually.  Applicants  must  be  residents  of  Ontario,  register  in 
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the  First  Year  of  the  Faculty  of  Applied  Science  and  Engineering,  and 
need  financial  assistance. 

Applicants  should  consult  their  secondary  school  Principal  for  details. 
Further  information  may  be  obtained  from  the  Chairman,  Engineering 
Alumni  Education  Committee,  Faculty  of  Applied  Science  and  Engineer- 
ing, University  of  Toronto. 

ENGINEERING  ALUMNI  ADMISSION  SCHOLARSHIP 

The  Engineering  Alumni  Admission  Scholarship,  the  gift  of  the  Engi- 
neering Alumni  Association,  of  the  value  of  $400,  is  awarded  on  the 
recommendation  of  the  Council  of  the  Faculty  to  the  candidate  who 
obtains  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a stu- 
dent who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  his  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

ENGINEERING  INSTITUTE  OF  CANADA  PRIZE 

The  Engineering  Institute  of  Canada,  having  in  view  that  one  of  its 
objects  is  to  facilitate  the  acquirement  and  interchange  of  professional 
knowledge  among  its  members,  offers  an  annual  prize  of  Twenty-five 
Dollars  in  this  University,  commencing  1931,  to  the  student  who,  in  his 
Third  Year  in  any  one  of  the  six  courses  of  Engineering,  has  proved 
himself  most  deserving  as  disclosed  by  the  examination  results  of  the 
year,  in  combination  with  his  activities  in  the  Engineering  Society  or 
with  a local  branch  of  another  recognized  engineering  organization. 

ENGINEERING  SOCIETY  SEMI-CENTENNIAL  AWARD 

The  Engineering  Society  Semi-Centennial  Award,  to  the  value  of 
Seventy-five  Dollars,  was  established  in  1931  to  commemorate  the  semi- 
centennial of  the  founding  of  the  “School”.  The  award  is  made  to  a 
student  entering  the  final  year. 

The  selection  is  based  upon  the  following  qualifications,  which  bear 
equal  weight  in  the  selection  of  the  winner:  {a)  General  “School” 
activities,  (h)  Contributions  to  the  Engineering  Society  Executive  Com- 
mittee. (c)  Personality,  and  social  and  athletic  activities,  (d)  Academic 
standing, 
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J.  A.  FINDLAY  SCHOLARSHIPS 

These  scholarships  were  established  through  a legacy  bequeathed  by 
the  late  Miss  Janet  Findlay  to  the  Department  of  Mechanical  Engineer- 
ing. Two  scholarships  are  available,  each  of  a value  of  one  half  of  the 
income  of  the  fund,  to  students  in  this  Course,  one  for  a student  in  the 
Third  Year,  the  other  for  a student  in  the  Fourth  Year,  but  only  if  the 
student  continues  his  course  in  Mechanical  Engineering.  The  selection 
will  be  made,  on  recommendation  of  the  Head  of  the  Department  of 
Mechanical  Engineering,  from  amongst  the  four  students  having  the 
highest  average  percentage  of  marks  at  the  annual  examinations  in  the 
Second  and  Third  Years  respectively,  but  in  making  the  award  the 
student’s  general  character,  fitness  for  his  profession,  and  financial  cir- 
cumstances will  be  given  consideration.  In  case  a student  who  has  been 
awarded  one  of  the  scholarships  changes  his  course  or  does  not  attend 
this  University  during  the  next  following  session,  he  shall  forfeit  his 
right  to  the  scholarship  and  the  award  shall  be  made  to  another  eligible 
student. 

HUGH  GALL  AWARD 

The  Hugh  Gall  Award,  of  the  annual  value  of  One  Hundred  Dollars, 
the  gift  of  the  Graduate  Class  of  1910,  “to  commemorate  a deceased 
classmate  who  was  a splendid  type  of  student,  a loyal  friend,  and  nation- 
ally outstanding  in  athletic  achievement  during  his  undergraduate 
career”,  was  established  in  1946  for  a five  year  period  and,  through  the 
generosity  of  Mrs.  Hugh  Gall  extended  for  a further  three  year  period. 
It  is  awarded  to  a student,  who,  having  completed  his  First  Year  with  a 
general  average  of  at  least  66%  without  conditions,  has  entered  the 
Second  Year,  and  is  in  special  need  of  financial  assistance  in  order  to 
enable  him  to  continue  his  course.  It  is  desirable,  but  not  necessary,  that 
the  recipient  shall  not  already  have  been  given  any  other  scholastic 
award  or  scholarship  applicable  to  the  Second  Year  and  he  shall  have 
shown  indications  of  his  firm  intention  and  ability  to  follow  successfully 
the  profession  of  engineering. 

Any  second  year  student  in  the  Faculty  of  Applied  Science  and  Engi- 
neering is  eligible  to  apply  for  this  Bursary.  Applications  should  be  made 
to  the  Secretary  of  the  Faculty  not  later  than  one  month  after  the  open- 
ing of  the  session. 

THE  REGINALD  AND  GALER  HAGARTY  SCHOLARSHIP 

The  Reginald  and  Galer  Hagarty  Scholarship,  in  memory  of  the  dearly 
beloved  sons  of  Lieutenant-Colonel  E.  W.  Hagarty,  B.A.  1883,  M.A. 
1908,  and  Charlotte  Ellen  Hagarty,  his  wife.  Reginald  Edward  Walter 
Hagarty,  B.A. Sc.  (Honours)  1908,  a graduate  of  the  University  in  the 
Faculty  of  Applied  Science  and  Engineering  and  at  the  time  of  his 
death  on  April  29,  1925,  a Consulting  Structural  Engineer.  Lieutenant 
Daniel  Galer  Hagarty,  Princess  Patricia’s  Canadian  Light  Infantry,  a 
member  of  the  class  of  1916  in  Applied  Science,  enlisted  for  the  Great 
War  at  the  end  of  his  third  year  in  June,  1915,  killed  in  action  in 
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Sanctuary  Wood,  June  2,  1916.  The  scholarship  is  given  in  recognition 
of  the  fact  that  their  father  was  an  honour  graduate  in  Classics  of  the 
University  of  Toronto.  It  is  of  the  value  of  the  annual  interest  on  the 
capital  sum  of  $2000.00  and  is  to  be  awarded  to  a student  who  has 
been  enrolled  for  his  Grade  XIII  Year  at  Harbord  Collegiate  Institute 
and  having  obtained  at  least  the  required  standing  in  each  of  the  Grade 
XIII  subjects  necessary  for  admission  to  the  Faculty,  obtains  the  highest 
standing  in  English,  a language  other  than  English,  and  Mathematics, 
among  the  students  who  apply  for  the  award  from  the  Collegiate. 
He  will  be  required  to:  (a)  register  in  the  Faculty  of  Applied  Science 
and  Engineering,  (b)  sign  a declaration  to  the  effect  that  he  is  willing 
to  take  up  arms  in  the  defence  of  Canada  and  the  British  Common- 
wealth should  necessity  arise  as  declared  by  the  Parliament  of  Canada. 
The  Scholarship  was  offered  for  award  for  the  first  time  in  1945. 
Application  should  be  made  to  the  Registrar  of  the  University. 

HEATING  AND  AIR  CONDITIONING  ENGINEERS  PRIZE 

The  Ontario  Chapter  of  the  American  Society  of  Heating  and  Air 
Conditioning  Engineers  offers  an  annual  prize  of  Seventy-five  Dollars, 
first  awarded  in  1931,  for  a period  of  five  years,  and  extended  indefi- 
nitely in  1935.  The  prize  will  be  awarded  to  a student  in  either  the 
Third  or  Fourth  Year  in  any  Course  of  the  Faculty  who,  in  the  opinion 
of  the  Department  of  Mechanical  Engineering,  has  written  the  most 
satisfactory  thesis  on  a subject  dealing  with  heating  or  ventilation,  such 
thesis  being  prepared  under  special  arrangements  made  by  the  Depart- 
ment of  Mechanical  Engineering,  the  result  to  be  reported  to  the  Coun- 
cil with  the  annual  exarninntion  results.  The  thesis  must  be  handed  in 
not  later  than  March  1st.  The  prize  will  not  necessarily  be  awarded  in 
any  year. 

Application  should  be  made  to  the  Department  of  Mechanical  Engi- 
neering. 


HUDSON  BAY  MINING  AND  SMELTING  COMPANY  LIMITED 
SCHOLARSHIPS 

The  Hudson  Bay  Mining  and  Smelting  Company  Limited  awards 
Scholarships  to  students  who  have  obtained  their  Senior  Matriculation 
at  the  High  Schools  in  Flin  Flon,  Manitoba,  and  its  environs.  These 
Scholarships,  having  a value  of  $800.00  each  annually,  may  be  held  in 
the  Third  and  Fourth  Years  in  this  Faculty,  in  the  Course  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering,  and  Min- 
ing Geology.  Application  should  be  made  to  the  Company. 

HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO  SCHOLARSHIPS 
IN  ENGINEERING 

The  Hydro-Electric  Power  Commission  of  Ontario  has  presented  three 
scholarships  in  Engineering,  each  of  a value  of  $300.00  to  be  awarded 
to  three  students  selected  from  among  the  higher  ranking  students  in  the 
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annual  examinations  of  the  First,  Second,  and  Third  Years  in  any  course 
in  the  Faculty,  one  scholarship  in  each  year  to  be  tenable  in  the  Second, 
Third  and  Fourth  Years  respectively. 

The  first  award  was  made  at  the  annual  examinations  in  April,  1952. 

INCO  SCHOLARSHIP 

The  International  Nickel  Company  of  Canada,  Limited,  offers  a 
scholarship  of  $500.00,  commencing  with  the  Session  1941-42,  and  from 
year  to  year  thereafter  as  the  Company  may  decide,  to  be  awarded  to  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering  or  Mining 
Geology,  who  has  taken  a consistently  high  standing  in  the  majority  of 
the  subjects  of  his  course,  and  who  is  adjudged  by  the  Council  of  the 
Faculty  to  be  most  suitable  to  receive  the  award. 

The  applicant  must  proceed  to  the  M.A.Sc.  degree  in  the  Session  in 
which  he  receives  the  scholarship.  Application  must  be  made  before 
May  1st,  to  the  Secretary  of  the  School  of  Graduate  Studies,  with  a 
statement  of  the  research  problem  which  he  proposes  to  study. 

JENKINS  SCHOLARSHIP 

The  Jenkins  Scholarship,  presented  by  Jenkins  Bros.,  Limited,  Mont- 
real, first  awarded  in  1925,  has  been  donated  to  continue  indefinitely. 

This  Annual  Scholarship,  of  the  value  of  Two  Hundred  Dollars,  is 
awarded  to  the  student  of  the  Third  Year  registered  in  any  course  of 
the  Faculty  who  has  the  highest  aggregate  of  percentages  for  the  First, 
Second,  and  Third  Years. 

Johnson’s  wax  scholarship 

S.  C.  Johnson  and  Son  Limited,  Brantford,  Ontario,  have  established 
a Scholarship  of  an  annual  value  of  $600  in  each  of  the  Second,  Third 
and  Fourth  Years  or  a total  possible  value  of  $1800. 

The  recipient  must: 

(a)  be  registered  in  Chemical  Engineering  in  the  years  in  which  the 
Scholarship  is  awarded  and  held; 

(b)  in  the  opinion  of  the  Council  be  the  most  promising  and  deserving 
member  of  the  class,  obtaining  Honours  in  the  final  examinations 
of  the  First  Year; 

(c)  in  his  Second  and  Third  Years,  maintain  academic  standing  satis- 
factory to  the  Council,  not  necessarily  Honours,  for  the  continued 
enjoyment  of  the  Scholarship. 

In  its  discretion  the  Council  may  recommend  the  award  of  any  portion 
of  the  Scholarship,  lost  by  the  original  recipient  by  failure  to  maintain 
satisfactory  academic  standing,  to  another  student  of  the  year(s)  in 
which  the  Scholarship  would  otherwise  have  been  enjoyed. 

The  first  award  was  made  on  the  results  of  the  annual  examinations 
written  in  April  1954.  It  is  not  tenable  with  any  other  Scholarship. 
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KENNECOTT  COPPER  CORPORATION  SCHOLARSHIP 

The  Kennecott  Copper  Corporation  offers  a scholarship  of  a value  of 
$1000.00  annually  to  a student  who  has  completed  two  or  three  years 
of  the  course  in  Mining  Engineering.  The  award  will  be  made  on  the 
following  basis: 

(a)  primarily  on  proficiency  in  studies; 

(b)  enthusiasm,  leadership,  co-operativeness,  initiative,  ambition; 

(c)  good  health  and  sturdy  constitution; 

(d)  financial  need. 

The  first  award  was  available  in  1948. 

THE  LEONARD  FOUNDATION  SCHOLARSHIPS 

Leonard  Foundation  Scholarships  are  awarded  each  year  to  selected 
students  in  Universities  and  Colleges  across  Canada,  including  the  Uni- 
versity of  Toronto.  The  Trust  Deed  states:  “Preference  in  the  selection 
of  students  for  scholarships  shall  be  given  to  the  sons  and  daughters  re- 
spectively of  the  following:  (a)  clergymen,  (b)  school  teachers, 

(c)  officers,  non-commissioned  officers  and  men,  whether  active  or  re- 
tired, who  have  served  in  His  Majesty’s  military,  naval  or  air  forces, 

(d)  graduates  of  the  Royal  Military  College  of  Canada,  (e)  members 
of  the  Engineering  Institute  of  Canada,  (/)  members  of  the  Mining  and 
Metallurgical  Institute  of  Canada.” 

All  applicants  must  be  nominated  by  a member  of  the  General  Com- 
mittee. The  latest  date  for  the  receiving  of  applications  is  March  31st, 
for  the  following  academic  year.  Further  information  regarding  the 
procedure  to  be  followed  in  applying  for  these  scholarships  may  be 
obtained  by  writing  to  Dr.  W.  E.  Taylor,  Honorary  Secretary,  The 
Leonard  Foundation,  c/o  Toronto  General  Trusts  Corporation,  253 
Bay  Street,  Toronto. 


THE  J.  A.  D.  MCCURDY  PRIZE 

The  J.  A.  D.  McCurdy  Prize  of  a vaue  of  $75.00  was  estabished  by 
the  trustees  of  a fund  created  by  the  members  of  the  Number  3 
Squadron,  University  Air  Training  Corps  (1941-44)  in  honour  of  John 
Alexander  Douglas  McCurdy,  a graduate  of  the  School  of  Practical 
Science,  who  “made  the  first  flight  in  Canada  on  February  23rd,  1909, 
with  a heavier-than-air  machine.” 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautical Engineering  who,  taking  honours,  ranks  highest  in  annual  ex- 
aminations of  the  Third  Year  in  the  subjects  related  to  Aerodynamics. 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 

THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  SCHOLARSHIP  IN 
ENGINEERING  PHYSICS 

Mrs.  Garnet  W.  McKee  and  Professor  Lachlan  Gilchrist  each  con- 
tributed $1000.00  to  provide  for  a Scholarship  in  the  First  Year  of  the 
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Course  in  Engineering  Physics.  The  value  of  the  Scholarship  is  the 
annual  income  from  the  capital  fund  and  is  awarded  to  the  student  who 
ranks  first  in  honours  at  the  annual  examinations  of  the  First  Year  in 
the  Course  in  Engineering  Physics.  If  for  any  reason  that  student  is 
ineligible  to  hold  the  Scholarship,  it  will  be  awarded  by  reversion  to  the 
student  ranking  second  in  honours  in  the  Course.  In  order  to  receive 
payment  the  winner  must  register  in  the  Second  Year  of  the  Course  in 
Engineering  Physics.  The  Scholarship  was  awarded  for  the  first  time  on 
the  results  of  the  annual  examinations  of  1947. 

THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  GEOPHYSICS  SCHOLARSHIPS 

Financial  assistance  was  received  by  Professor  Lachlan  Gilchrist  of  the 
Department  of  Physics,  University  of  Toronto,  from  certain  organizations 
and  individuals  to  help  him  in  the  prosecution  of  his  research  work  in 
Geophysics.  With  the  consent  of  the  contributors,  the  unexpended  bal- 
ance of  these  gifts  was  transferred  by  Professor  Gilchrist  to  the  Board 
of  Governors  of  the  University  to  be  used  as  an  endowment  for  scholar- 
ships, two  of  which  were  established  in  the  Faculty  of  Applied  Science 
and  Engineering.  To  this  fund  have  been  added  additional  amounts 
received  from  the  estate  of  the  late  Garnet  W.  McKee  and  from  the 
Hollinger  Consolidated  Gold  Mines  Ltd.  They  are  awarded  by  the 
Senate,  on  the  recommendation  of  the  Council  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  first  awards  were  made  on  the  results  of 
the  Annual  Examinations  of  1941. 

The  First  Garnet  W.  McKee-Lachlan  Gilchrist  Geophysics  Scholarship. 
This  scholarship,  of  the  annual  value  of  the  income  from  $4,000.00,  is 
awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engineering 
Physics  who  obtains  the  highest  aggregate  standing  at  the  examinations 
of  the  First  and  Second  Years  in  the  Course,  provided  always  that  the 
student  obtains  honour  standing  at  the  examinations  of  the  Second  Year. 

The  Second  Garnet  W.  McKee-Lachlan  Gilchrist  Geophysics  Scholar- 
ship. This  scholarship,  of  the  annual  value  of  the  income  from  $3,000.00 
is  awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engi- 
neering Physics  who,  of  those  students  who  elect  to  proceed  in  the  Third 
Year  in  the  Geophysics  Option  of  the  Course,  obtains  the  highest  aggre- 
gate standing  at  the  examinations  of  the  First  and  Second  Years,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  examina- 
tions of  the  Second  Year,  and  excluding  always  the  student  to  whom  the 
First  Lachlan  Gilchrist  Geophysics  Scholarship  has  been  awarded. 

If  in  any  year  there  is  no  student  who  has  fulfilled  the  conditions  as 
laid  down  for  the  Second  Lachlan  Gilchrist  Geophysics  Scholarship,  it 
shall  be  awarded  to  the  student  in  the  Second  Year  in  the  Course  in 
Engineering  Physics  who  obtains  the  second  highest  aggregate  standing 
at  the  examinations  of  the  First  and  Second  Years  of  that  Course,  pro- 
vided always  that  such  student  obtains  honour  standing  in  the  exami- 
nations of  the  Second  Year. 
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THE  ALEXANDER  MACLEAN  SCHOLARSHIP 

This  scholarship  was  established  by  graduates  of  the  University  of 
Toronto  and  other  friends  in  honour  of  Professor  Alexander  MacLean, 
B.A.  (1908)  who  retired  in  1954.  The  scholarship,  of  the  value  of 
$250,  is  awarded  to  a student  in  the  Third  Year  of  Geological  Sciences, 
Faculty  of  Arts,  or  in  the  Third  Year  of  Applied  Geology,  Faculty  of 
Applied  Science  and  Engineering,  who,  obtaining  not  less  than  75% 
in  the  work  of  the  year,  obtains  the  highest  standing  in  the  geological 
subjects  common  to  the  two  courses. 

The  first  award  was  made  in  1955. 

MACLENNAN-MACLEOD  MEMORIAL  PRIZE 

The  Graduating  Class  of  1910  has  donated  an  annual  prize,  known  as 
“The  MacLennan-MacLeod  Memorial  Prize”,  in  memory  of  their  first 
Class  President,  George  MacLennan,  who  was  killed  in  action  in  France 
in  1917,  and  of  Doug.  MacLeod,  their  first  Secretary,  who  died  in 
France  in  1916  from  wounds  received  in  action. 

The  prize  is  awarded  to  the  First  Year  student  in  the  Faculty  of 
Applied  Science  and  Engineering  who  ranks  highest  in  Calculus  among 
those  who  obtain  standing  without  condition  at  the  annual  written  ex- 
aminations; or,  in  the  event  of  more  than  one  student  obtaining  equally 
high  rank  in  Calculus,  the  award  is  made  to  the  one  of  these  who  also 
has  the  highest  standing  in  some  other  subject  common  to  the  com- 
petitors, such  as  Analytical  Geometry,  such  subject  to  be  determined  by 
the  Council  of  the  Faculty. 

An  award  will  not  be  made  in  any  year  in  which,  in  the  opinion  of 
the  Council,  no  student  obtains  a sufficiently  high  standing  in  Calculus 
to  merit  the  award.  If  in  any  year  no  award  is  made,  a second  award 
will  be  available  in  a subsequent  year. 

CHARLES  GORDON  MANNING  PRIZE 

The  Charles  Gordon  Manning  Prize  was  established  by  a bequest 
under  the  Will  of  the  late  Jennie  Manning  in  the  amount  of  Five  Hun- 
dred Dollars  ($500),  the  annual  income  from  which  is  to  be  used  to  buy 
books  for  the  winner  of  the  Prize. 

The  recipient  must  be  enrolled  in  the  Second  Year  of  a course  offered 
by  the  Faculty  of  Applied  Science  and  Engineering  and,  in  the  opinion 
of  the  Council,  rank  second  to  the  student  awarded  the  Harvey  Aggett 
Memorial  Scholarship  In  the  considerations  specified  for  the  award  of 
that  Scholarship,  namely,  obtaining  honours  in  his  final  examinations 
and  being  one  of  the  first  three  in  his  year  by  his  standing  at  those 
examinations  relative  to  the  pass  requirements  in  his  Department  and 
being  “adjudged  highest  of  the  three  in  general  student  activities  and 
service  in  the  University  during  his  period  of  attendance.” 

The  first  award  was  made  on  the  results  of  the  Annual  Examinations 
of  1954. 


140 


APPLIED  SCIENCE  AND  ENGINEERING 


MARSLAND  ENGINEERING  LIMITED  SCHOLARSHIP 

The  Marsland  Engineering  Limited  Scholarship,  the  gift  of  Marsland 
Engineering  Limited,  has  a value  of  Five  Hundred  Dollars.  It  is  awarded 
to  the  student  who,  having  been  granted  a Dominion-Provincial  Student 
Aid  Bursary  in  his  First  Year,  is  registered  in  Mechanical  or  Electrical 
Engineering  and  obtains  the  highest  average  percentage  of  marks,  with 
honours,  at  the  annual  examination  of  the  First,  Second  or  Third  Years 
in  the  session  in  which  the  award  is  made. 

The  first  award  was  made  at  the  annual  examinations  of  1954. 

MASSEY-HARRIS-FERGUSON  LIMITED  SCHOLARSHIPS 

Massey-Harris-Ferguson  Limited  has  established  two  scholarships  each 
of  an  annual  value  of  $250.00,  to  be  awarded  on  the  recommendation 
of  the  Council  of  the  Faculty  of  Applied  Science  and  Engineering  to  stu- 
dents registered  in  the  Fourth  Year  of  the  Courses  in  Mechanical  Engi- 
neering or  Engineering  and  Business.  In  making  the  award  academic 
achievement,  financial  need,  extra-curricular  activities  and  such  other 
factors  as  may  be  deemed  appropriate  will  be  taken  into  consideration. 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  15th  October. 

THE  W.  G.  MILLAR  MEMORIAL  SCHOLARSHIP 

The  W.  G.  Millar  Memorial  Scholarship  is  presented  by  Marsh  and 
McLennan,  Limited,  of  an  annual  value  of  $250.00,  in  memory  of  the 
late  Mr.  W.  G.  Millar,  a member  of  the  Class  of  1914  in  Civil  Engi- 
neering. The  Scholarship  v/ill  be  awarded  to  a student  entering  the 
Third  Year  in  Mining  Engineering,  on  the  recommendation  of  the  Head 
of  the  Department  of  Mining  Engineering. 

The  award  will  be  made  on  the  following  basis; 

(a)  In  addition  to  mental  capacity,  the  student  must  show  leader- 
ship ability  and  give  promise,  through  his  activities,  of  becoming  a 
worthwhile  influence  in  the  affairs  of  the  profession  and  the  community. 

(b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 

month  of  the  opening  of  the  academic  year. 

MOBIL  OIL  OF  CANADA,  LIMITED,  SCHOLARSHIP 

Mobil  Oil  of  Canada  Limited  has  donated  a scholarship  of  the  annual 
value  of  $500.00,  tenable  in  the  graduating  year  of  either  Geological 
Sciences,  Faculty  of  Arts  or  Applied  Geology,  Faculty  of  Applied  Science 
and  Engineering.  The  award  is  based  on  academic  performance  in  the 
first  three  years.  Good  character,  personality,  breadth  of  influence,  initia- 
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tive,  willingness  to  assume  responsibility  and  ability  to  co-operate  with 
associates  may  be  taken  into  consideration. 

Application  is  not  required. 

JAMES  L.  MORRIS  MEMORIAL  PRIZE 

The  James  L.  Morris  Memorial  Prize  is  the  gift  of  Mrs.  J.  H.  Craig 
and  Mr.  J.  R.  Morris,  K.C.,  in  memory  of  their  father,  James  L.  Morris, 
C.E.,  O.L.S.,  D.Eng.,  the  first  graduate  of  the  School  of  Practical 
Science,  who  died  in  1946  after  a distinguished  career.  Graduating  in 
Civil  Engineering  in  1881  as  the  sole  member  of  his  class.  Dr.  Morris 
engaged  in  railway  work  for  some  time,  first  as  an  engineer  and  then  as 
a contractor.  For  43  years  he  conducted  a successful  civil  engineering 
practice  in  Pembroke,  Ontario,  involving  important  undertakings  in  the 
field  of  municipal,  power  and  bridge  work. 

This  Prize,  of  the  value  of  the  annual  income  from  $3,000.00,  is 
awarded  annually  to  the  student  in  the  Second  Year  in  the  Course  in 
Civil  Engineering  who  obtains  the  highest  aggregate  percentage  at  the 
annual  examinations  of  the  First  and  Second  Years  of  the  course,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  Examina- 
tions of  the  Second  Year. 

SPRUCE  FALLS  POWER  AND  PAPER  COMPANY  LIMITED  SCHOLARSHIPS 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
four  Scholarships  of  a value  of  $250.00  each,  two  in  the  Second  Year 
known  as  the  Egerton  S.  Noble  Scholarships  and  two  in  the  Third  Year 
known  as  the  Charles  H.  Sage  Scholarships.  They  are  awarded  on  the 
results  of  the  Annual  Examinations  of  the  Second  and  Third  Years  to 
the  students  who  stand  first  and  second  at  the  examinations  of  their 
respective  years  and  are  open  to  students  in  all  courses  in  the  Faculty. 
The  first  awards  were  made  on  the  results  of  the  examinations  of  1951. 

THE  ONTARIO  HOCKEY  ASSOCIATION  WAR  MEMORIAL  SCHOLARSHIP 

The  Ontario  Hockey  Association  War  Memorial  Scholarship,  the  gift 
of  the  Ontario  Hockey  Association,  is  to  be  awarded  annually  at  the 
Grade  XIH  examination  to  a man  student  who  has  served  overseas  with 
the  Canadian  forces,  or  to  a student  who  is  the  son  or  daughter  of  one 
who  has  so  served. 

The  value  of  this  scholarship  is  $100  in  cash,  with  an  allowance  of  the 
same  amount  on  the  tuition  fee  for  each  session. 

In  determining  the  award  of  the  scholarship,  the  academic  qualifica- 
tions of  the  candidate  shall  be  first  taken  into  account,  provided  always 
that  no  candidate  shall  be  eligible  for  an  award  who  has  not  met  all  the 
conditions  required  by  the  University  of  candidates  for  admission  scholar- 
ships generally;  but,  cceteris  paribus,  the  award  shall  be  made  to  a stu- 
dent who  is  in  proved  need  of  assistance. 
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The  award  shall  be  made  by  the  Senate  of  the  University  upon  the 
report  of  a committee  to  be  appointed  by  the  Senate,  upon  which  com- 
mittee there  shall  be  always  one  member  of  the  Staff  of  the  University 
who  shall  be  deemed  to  be  the  representative  of  the  Association. 

Candidate  shall  make  application  not  later  than  May  1st  on  the 
special  form  to  be  obtained  from  the  Registrar  of  the  University. 

ORENDA  ENGINES  SCHOLARSHIPS 

Orenda  Engines  Limited  have  donated  three  scholarships  each  of  a 
value  of  Five  Hundred  Dollars,  awarded  annually  to  students  completing 
the  First,  Second  and  Third  Years  respectively  in  Civil,  Mechanical, 
Chemical,  Electrical,  Metallurgical  and  Aeronautical  Engineering,  Engi- 
neering and  Business  and  Engineering  Physics.  These  scholarships  are 
awarded  to  students  with  high  academic  standing  and  in  cases  of  close 
competition,  preference  will  be  given  to  the  student  who  indicates  that 
he  possesses  initiative  and  leadership  qualities  and  that  he  will  be  a 
credit  to  his  profession  after  graduation. 

This  award  may  be  held  with  other  awards  provided  that  the  mone- 
tary value  of  the  other  awards  does  not  exceed  One  Hundred  Dollars. 
The  first  award  was  made  in  the  Session  1955-56. 

PAULIN  MEMORIAL  SCHOLARSHIP 

The  Paulin  Memorial  Scholarship,  provided  through  the  generosity  of 
Mr.  Fred  W.  Paulin,  a graduate  of  the  Faculty  in  1907,  was  established 
in  memory  of  his  brother,  John  Cameron  Paulin,  a student  in  Mining 
Engineering,  who  was  fatally  injured  in  1906  during  a football  practice. 
The  Scholarship  which  has  a value  of  $300.00,  is  awarded  on  the  recom- 
mendation of  the  Department  of  Mining  Engineering  to  a student  regis- 
tered in  Mining  Engineering,  who  has  successfully  completed  the  work 
of  the  First  Year. 

The  award  is  made  on  the  following  bases: 

(a)  academic  proficiency. 

(b)  qualities  necessary  for  the  development  of  leadership,  such  as 
ambition,  initiative,  resourcefulness  and  strength  of  character. 

(c)  he  must  continue  his  studies  in  Mining  Engineering  during  the 
following  session. 

The  first  award  was  made  for  the  Session  1951—52. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE  PROVINCE  OF  ONTARIO 
ADMISSION  SCHOLARSHIP 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  an  Admission  Scholarship  in  Engineering  of  the  value  of 
$450.00,  awarded  for  the  Session  1953-54  at  Queen’s  University  and  for 
the  Session  1954-55  at  the  University  of  Toronto  and  thereafter  alter- 
nately at  each  University.  It  is  awarded  by  the  Senate  on  the  recom- 
mendation of  the  Council  of  the  Faculty  of  Applied  Science  and  Engi- 
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neering  to  the  candidate  who  obtains  the  highest  average  percentage  in 
the  subjects  of  Grade  XIII  prescribed  for  admission  to  the  Faculty  of 
Applied  Science  and  Engineering;  applicants  are  required  to  write  the 
Problems  paper  for  Scholarship  candidates,  but  the  standing  on  this 
paper  will  be  used  only  as  auxiliary  information.  In  order  to  qualify  for 
the  scholarship  a candidate  must  at  one  Scholarship  examination  obtain 
an  average  of  at  least  seventy-five  per  cent,  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  and  must  register  in  the  Faculty 
of  Applied  Science  and  Engineering.  The  scholarship  will  not  be  awarded 
to  a student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more 
than  five  years  in  a Secondary  School  or  its  equivalent  unless  he  can 
show  evidence  satisfactory  to  the  Council  that  his  attendance  has  been 
extended  beyond  the  period  specified  for  reasons  beyond  his  control. 
This  scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Successive  awards  will  be  made  in  1956  and  every  second  year  there- 
after. Application  must  be  made  to  the  Registrar  before  May  1st. 


ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  SCHOLARSHIPS 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
offers  the  following  scholarships  to  students  registered  in  any  course  of 
the  Faculty  of  Applied  Science  and  Engineering:  — 

(a)  Scholarships  of  One  Hundred  Dollars,  Seventy-five  Dollars  and 
Fifty  Dollars,  respectively,  to  the  three  students  in  the  First  Year 
who,  taking  honours,  obtain  the  highest  per  cent,  of  the  total 
number  of  marks  in  their  respective  courses. 

(b)  Scholarships  of  One  Hundred  Dollars,  Seventy-five  Dollars  and 
Fifty  Dollars,  respectively,  to  the  three  students  in  the  Second 
Year  who,  taking  honours,  obtain  the  highest  per  cent,  of  the 
total  number  of  marks  allotted  to  the  subjects  of  their  respective 
courses. 

(c)  Scholarships  of  One  Hundred  Dollars,  Seventy-five  Dollars  and 
Fifty  Dollars,  respectively,  to  the  three  students  in  the  Third  Year 
who,  taking  honours,  obtain  the  highest  per  cent,  of  the  total 
number  of  marks  in  their  respective  courses. 

These  scholarships  will  not  be  awarded  to  students  who  hold  other 
scholarships. 

RANSOM  SCHOLARSHIP  IN  CHEMICAL  ENGINEERING 

The  Ransom  Scholarship  in  Chemical  Engineering  is  presented  by 
A.  C.  Ransom,  Esq.,  of  Toronto,  for  the  purpose  of  encouraging  and 
giving  financial  assistance  to  students  who  choose  the  field  of  Chemical 
Engineering.  This  donation,  consisting  of  $5,000,  provides  for  a per- 
petual scholarship  of  an  annual  amount  such  as  will  be  derived  from 
the  income  of  this  sum.  The  first  award  was  made  on  the  results  of  the 
annual  examinations  of  1938. 
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The  scholarship  will  be  awarded  annually  to  the  student  registered  in 
the  Course  in  Chemical  Engineering  who  obtains  the  highest  aggregate 
percentage  of  marks  in  the  examinations  of  the  First  Year.  The  scholar- 
ship will  be  paid  to  the  winner  only  if  he  proceeds  to  take  his  Second 
Year  in  the  Course  in  Chemical  Engineering  in  the  University  of 
Toronto. 


THE  RHODES  SCHOLARSHIP 

The  Rhodes  Trustees  offer  for  award  in  the  Province  of  Ontario  two 
out  of  ten  of  the  Rhodes  Scholarships  for  Canadians,  each  of  the  basic 
value  of  £400  a year  but  temporarily  increased  to  £500.  They  are  tenable 
ordinarily  for  two  years  at  the  University  of  Oxford.  A third  year  given 
conditionally  at  Oxford  or  elsewhere  abroad  may  be  authorized  in  proper 
cases. 

Each  candidate  must  be  a British  subject  with  at  least  five  years 
domicile  in  Canada  and  unmarried;  he  must  have  passed  his  nineteenth 
but  not  his  twenty-fifth  birthday  on  October  1st  of  the  year  for  which 
he  is  elected;  he  must  have  completed  the  first  year  and  have  entered 
upon  the  second  year  of  his  course  at  a Canadian  university  at  the  time 
of  application. 

A candidate  may  apply  either  for  the  province  in  which  he  has  his 
private  home  or  residence,  or  for  the  province  in  which  he  has  taken  his 
university  course. 

In  that  section  of  the  will  in  which  he  defined  the  general  type  of 
scholar  he  desired,  Mr.  Rhodes  mentioned  four  groups  of  qualities,  the 
first  two  of  which  he  considered  most  important: 

( 1 ) Literary  and  scholastic  attainments ; 

(2)  Qualities  of  manhood,  truth,  courage,  devotion  to  duty,  sym- 
pathy, kindliness,  unselfishness,  and  fellowship; 

(3)  Exhibition  of  moral  force  of  character  and  of  instincts  to  lead 
and  to  take  an  interest  in  his  fellows; 

(4)  Physical  vigour,  as  shown  by  fondness  for  and  success  in  outdoor 
sports. 

Some  definite  quality  of  distinction,  whether  in  intellect,  character  or 
personality,  or  in  any  combination  of  these,  is  the  most  important  re- 
quirement. Financial  need  does  not  receive  special  consideration. 

Forms  of  application  and  full  information  regarding  these  scholarships 
may  be  obtained  from  D.  R.  Michener,  Esq.,  Q.C.,  5 Rosedale  Road, 
Toronto  5,  General  Secretary  for  the  Rhodes  Scholarships  in  Canada  or 
from  A.  B.  Harvey,  Esq.,  Q.C.,  c/o  Law  Society  of  Upper  Canada, 
Osgoode  Hall,  secretary  of  the  Ontario  Selection  Committee,  or  from 
the  University  Registrar.  Selection  is  made  in  December  each  year  for 
the  scholarships  for  the  year  following.  Application  must  be  made  to  Mr. 
Harvey  or  the  appropriate  provincial  secretary  on  or  before  Novem- 
ber 1st. 
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R.C.E.  MEMORIAL  SCHOLARSHIP 

The  Memorial  Fund  Committee  of  the  Royal  Canadian  Engineers  has 
established  the  R.C.E.  Memorial  Scholarship  of  a value  of  One  Hundred 
and  Twenty-five  Dollars,  open  to  students  who  have  successfully  com- 
pleted their  second  to  last  year  in  the  Faculty  of  Applied  Science  and 
Engineering  or  the  School  of  Architecture. 

A candidate  must  be 

(a)  a member  in  good  standing  of  the  Canadian  Officers  Training 
Corps  and  have  successfully  completed  one  summer  season’s 
training 

or 

(b)  an  ex-member  of  the  Canadian  Officers  Training  Corps  who  has 
successfully  completed  his  three  years  of  C.O.T.C.  training 

or 

(c)  a member  of  the  Canadian  Army  (Regular)  attending  University 
under  the  Regular  Officers  Training  Plan. 

Selection  is  made  on  the  basis  of  academic  standing  and  of  qualities 
of  leadership. 

Application  forms  may  be  obtained  at  the  C.O.T.C.  Orderly  Room, 
119  St.  George  St. 

THE  SCOTTISH  RITE  MASONs’  BURSARY 

The  Scottish  Rite  Masons’  Bursary,  the  gift  of  the  Scottish  Rite 
Masons  of  Toronto,  of  the  value  of  $100  is  awarded  to  a student  enrolled 
in  the  Second  Year  who  is  a member  of  the  Masonic  Order,  or  a son, 
brother,  nephew,  daughter,  sister  or  niece  of  a member  of  the  Masonic 
Order.  Consideration  will  be  given  to  financial  need  and  academic  stand- 
ing. Evidence  of  connection  with  the  Masonic  Order  and  information 
regarding  financial  need  must  be  given  with  the  application  which  must 
be  submitted  to  the  Secretary  of  the  Faculty. 

“second  MILE  engineer”  AWARD 

Inspired  by  an  address  of  President  William  E.  Wickenden  of  Case 
School  of  Applied  Science,  Cleveland,  called  “The  Second  Mile”,  which 
was  based  on  the  text  from  the  Sermon  on  the  Mount,  “whosoever  shall 
compel  thee  to  go  one  mile,  go  with  him  twain”,  the  Class  of  1935  has 
established  the  “Second  Mile  Engineer”  Award.  It  is  the  desire  of  the 
donors  to  encourage  students  to  participate  in  activities  outside  the 
confines  of  their  technical  training  and  to  interest  themselves  In  the 
more  liberal  subjects  of  the  curriculum.  The  value  of  the  award  Is 
$100.00  and  is  given  to  a student  in  his  final  year. 

An  eligible  group  is  chosen  from  those  who  have  taken  a prominent 
part  in  the  affairs  of  the  Faculty,  either  as  office  holders  or  in  athletics. 
In  making  the  award  consideration  is  given  to  academic  standing,  with 
special  emphasis  on  the  candidate’s  attainments  in  the  cultural  and 
humanistic-social  studies.  The  subjects  which  are  stressed  are  English, 
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and  Engineering  and  Society  of  the  First  Year;  Economics  of  the  Second 
Year;  and  Political  Science,  and  Modern  World  History  of  the  Third 
Year. 

Particulars  are  furnished  each  session  by  the  Class  of  1935. 

THE  SIMPSON-SEARS  LIMITED  (NORTHERN  ONTARIO)  SCHOLARSHIPS 

These  scholarships,  the  gift  of  Simpson-Sears  Limited,  are  open  only 
to  students  of  the  Copper  Cliff  High  School,  The  Sudbury  High  and 
Technical  Schools,  the  Sturgeon  Falls  High  School,  the  North  Bay  Col- 
legiate Institute  and  Vocational  School,  the  Kapuskasing  High  School 
and  all  the  Secondary  Schools  along  the  Ontario  Northland  Railway.  A 
scholarship  of  the  value  of  $100  is  available  for  each  of  the  schools 
mentioned  and  an  additional  sum  of  $50  will  be  given  to  the  student 
who  obtains  the  highest  percentage  of  the  nine  papers  of  Grade  XIII 
selected  in  accordance  with  the  regulations. 

No  scholarship  will  be  awarded  unless  the  candidate  is  in  actual 
attendance  in  one  of  the  colleges  or  faculties  of  the  University  and  main- 
tains a uniformly  high  standard  to  the  satisfaction  of  the  donors  of  the 
scholarships. 

Application  for  these  scholarships  must  be  sent  not  later  than  May 
15th,  to  the  Principal  of  the  North  Bay  Collegiate  Institute  and  Voca- 
tional School,  from  whom  further  information  may  be  obtained  regard- 
ing conditions  of  award. 

SMITH  AND  STONE  LIMITED  BURSARIES 

Smith  and  Stone  Limited,  Georgetown,  Ontario,  have  provided  five 
Bursaries,  each  of  a possible  value  of  $600  and  each  payable  at  the  rate 
of  $150  per  year  to  assist  deserving  students  from  the  Georgetown  High 
School. 

The  award  is  made  annually  by  the  Senate  on  the  recommendation  of 
the  Council  of  the  Faculty  to  a student: 

(a)  who  attended  Georgetown  High  School  for  at  least  2 years  and 
is  recommended  by  the  Principal; 

(b)  who  has  met  in  full  the  admission  requirements  of  the  Faculty, 
first  class  honours  not  being  a requirement. 

To  be  eligible  for  continued  enjoyment  of  the  Bursary  the  holder  must 
maintain  satisfactory  academic  standing  but  not  required  to  obtain 
honour  standing. 

The  award  was  offered  for  the  first  time  in  the  Session  1952-53. 

students’  administrative  council  admission  scholarship 

The  Students’  Administrative  Council  Admission  Scholarship  of  the 
annual  value  of  $300,  the  gift  to  a student  who  (a)  resides  within  the 
District  of  Manitoulin,  or  within  that  part  of  the  Province  of  Ontario 
which  lies  north  of  the  forty-sixth  parallel  of  latitude  excluding  the  cities 
of  North  Bay,  Sudbury,  Sault  Ste,  Marie,  Port  Arthur  and  Fort  Wil- 
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Ham;  {b)  obtains  the  highest  average  standing  in  first  class  honours  in 
the  nine  papers  of  Grade  XIII  prescribed  for  admission  to  the  course 
which  he  desires  to  enter:  and  {c)  who  enrols  in  one  of  the  following 
faculties:  Medicine,  Applied  Science  and  Engineering,  Forestry,  Dent- 
istry, in  the  School  of  Architecture,  or  in  the  Four-Year  Course  leading 
to  the  degree  of  Bachelor  of  Science  in  Pharmacy. 

The  scholarship  is  tenable  for  two  years  provided  that  the  holder 
obtains  an  average  of  at  least  sixty-six  per  cent,  at  the  annual  examina- 
tions of  the  First  Year.  Application  must  be  made  to  the  University 
Registrar  not  later  than  May  1st. 

EDITH  TYRRELL  MEMORIAL  BURSARY 

The  Women’s  Association  of  the  Mining  Industry  of  Canada  has  pre- 
sented this  Bursary,  having  the  value  of  Five  Hundred  Dollars,  an- 
nually, commencing  in  1939,  and  named  in  memory  of  their  founder 
and  first  president,  Mrs.  Edith  Tyrrell.  A medal  donated  by  Dr.  Tyrrell 
accompanies  the  Bursary.  The  Bursary  is  awarded  to  a student  entering 
the  Third  or  Fourth  Year  in  the  Course  in  Mining  Engineering,  Metal- 
lurgical Engineering,  or  Mining  Geology;  it  may  be  awarded  two  years 
in  succession  to  the  same  student,  but  will  usually  be  awarded  at  the 
beginning  of  the  Third  Year.  The  award  will  be  made  by  a special  com- 
mittee appointed  by  the  Association  on  the  following  basis: 

{a)  In  addition  to  mental  capacity,  the  student  must  show  leadership 
ability  and  give  promise,  through  his  activities,  of  becoming  a worthwhile 
influence  in  the  affairs  of  the  profession  and  the  community. 

{b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 
month  of  the  opening  of  the  academic  year. 

S.  UBUKATA  FUND 

The  S.  Ubukata  Fund  for  Japanese  Students,  the  gift  of  the  late  S. 
Ubukata,  provides  for  the  establishment  of  scholarships,  bursaries,  medals, 
prizes,  and  loans  for  students  from  Japan  proper  attending  the  Univer- 
sity of  Toronto  or  one  of  its  federated  or  affiliated  colleges.  An  applicant 
for  a scholarship,  bursary  or  loan  must  be  in  good  standing  and  have 
completed  the  first  year  of  the  work  of  the  faculty  or  department  in 
which  he  is  registered.  An  occasional  student  must  obtain  a certificate 
from  the  head  of  the  college  or  dean  of  the  faculty  concerned  that  full 
time  Is  being  devoted  to  his  or  her  studies.  A student  is  not  eligible  who 
is  at  the  time  in  receipt  of  aid  or  support  from  any  other  institution, 
religious  or  otherwise,  in  this  country  or  in  Japan  or  who  already  holds 
a scholarship  or  fellowship  in  the  University.  Application  must  be  made 
to  the  University  Registrar  on  or  before  December  1st. 
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UNIVERSITY  ALUMNI  FEDERATION  WAR  MEMORIAL  SCHOLARSHIPS  AND 

AWARDS 

Five  scholarships  and  awards,  each  of  the  value  of  $200.00  will  be 
granted  in  1956-57  by  the  Alumni  Federation  from  the  War  Memorial 
Scholarship  Fund  to  students  registered  in  the  Faculty  of  Applied 
Science  and  Engineering. 

The  general  basis  on  which  scholarships  or  awards  may  be  granted 
shall  be  as  follows:  [a)  standing  in  course  of  studies;  (6)  relationship 
to  active  service  in  the  armed  forces  of  Canada;  {c)  need  of  financial 
assistance;  {d)  merit  shown  by  participation  and  interest  in  extra-cur- 
ricular undergraduate  activities  of  the  University;  (e)  such  other  gen- 
eral qualifications  as  may  commend  themselves  to  the  committee  recom- 
mending the  awards. 

Information  regarding  these  scholarships  and  awards  may  be  obtained 
from  the  Secretary  of  the  Alumni  Federation,  45  St.  George  Street,  to 
whom  application  for  the  same  must  be  made  in  person  before  April  15th. 

UNIVERSITY  NAVAL  TRAINING  DIVISION  BURSARIES 

The  University  Naval  Training  Division  Bursaries,  the  gift  of  the 
University  Naval  Training  Division,  are  of  the  value  of  $100  each.  As 
many  as  three  bursaries  may  be  awarded  in  each  session;  if  fewer  than 
three  are  awarded  those  not  awarded  may  be  given  in  a subsequent 
session.  A candidate  must  be  registered  in  the  University  for  a full-time 
course  leading  to  a diploma  or  degree  and  must  be  at  the  time  of  the 
award  a member  of  one  of  the  recognized  military  training  units  within 
the  University.  Application  must  be  made  to  the  University  Registrar 
before  the  end  of  November. 

UNIVERSITY  OF  TORONTO  GENERAL  BURSARIES 

The  Board  of  Governors  has  established  a fund  to  provide  bursaries 
for  deserving  students  who  without  financial  assistance  cannot  continue 
their  formal  education.  Further  information  may  be  obtained  from  the 
Secretary  of  the  Faculty. 

MONTREAL  BRANCH UNIVERSITY  OF  TORONTO  ALUMNI 

ASSOCIATION  BURSARIES 

The  Montreal  Branch  of  the  University  of  Toronto  Alumni  Associa- 
tion offers  Bursaries  to  students,  undergraduate  or  graduate  from  the 
Montreal  area.  Apply  to  the  President  of  the  University  of  Toronto 
Alumni  Association  or  to  Mr.  A.  L.  Stewart,  B.A.Sc.,  1980  Claremont 
Avenue,  Montreal. 

THE  U.T.S.  ENGINEERING  SCHOLARSHIP 

The  U.T.S.  Engineering  Scholarship,  the  gift  of  R.  A.  Bryce,  Esq.,  of 
the  value  of  $250.  The  scholarship  will  be  awarded  by  a committee  of 
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the  Staff  of  the  University  of  Toronto  Schools  to  a student  of  the  Schools 
who  has  completed  the  requirements  for  admission  to  and  enrols  in  the 
Faculty  of  Applied  Science  and  Engineering. 

WALLBERG  ADMISSION  SCHOLARSHIPS 

Two  admission  scholarships,  each  of  a value  of  $500.00  are  awarded 
annually  from  the  income  from  the  Wallberg  Bequest  on  the  recom- 
mendation of  the  Council  of  the  Faculty  to  the  two  candidates  who 
obtain  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a 
student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  this  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Applications  must  be  submitted  to  the  Registrar  on  the  prescribed 
form  by  May  1st. 

WALLBERG  UNDERGRADUATE  SCHOLARSHIPS 

These  scholarships,  four  in  number,  of  the  value  of  $500.00  each,  de- 
rived from  the  Wallberg  Bequest,  are  awarded  annually;  two  to  students 
ranking  first  and  second  respectively  at  the  annual  examinations  of  the 
First  Year;  one  to  the  student  ranking  first  at  the  annual  examinations 
of  the  Second  Year;  and  one  to  the  student  ranking  first  at  the  annual 
examinations  of  the  Third  Year. 

Any  holder  of  one  of  these  scholarships  may  not  hold  other  awards 
listed  in  the  Calendar  with  an  asterisk.  The  awards  were  first  made  on 
the  result  of  the  annual  examination  of  1947. 


WILLIAM  R.  WORTHINGTON  MEMORIAL  SCHOLARSHIP 

The  William  R.  Worthington  Memorial  Scholarship,  the  gift  of  Miss 
Ida  R.  Worthington,  in  memory  of  her  brother,  William  R.  Worthington, 
Dip. (1904),  B.A.Sc. ( 1905),  of  the  value  of  the  income  from  a fund  is 
awarded  annually  to  the  student  of  the  Second  Year  in  the  course  in 
Civil  Enginering  who  ranks  highest  at  the  anual  examinations  of  that 
year. 

The  first  award  was  made  at  the  examinations  for  the  Session  1954-55. 
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THE  ATHLONE  FELLOWSHIPS 

Her  Majesty’s  Government  in  the  United  Kingdom  has  established  a 
number  of  fellowships  to  be  awarded  annually  to  enable  Canadian  engi- 
neering graduates  to  take  postgraduate  training  in  the  United  King- 
dom. These  became  available  in  1951  when  five  fellowships  were  open 
to  graduates  of  the  University  of  Toronto  immediately  after  graduation. 
Additional  fellowships  are  for  award  to  graduates  who  have  already 
spent  some  time  in  industry.  The  fellowships  cover  costs  of  transport, 
fees  and  maintenance  and  are  normally  tenable  for  a period  of  two  years. 
They  may  be  utilized  for  (a)  works  training  in  industry,  (b)  postgradu- 
ate university  study,  or  (c)  a combination  of  these.  Candidates  must  be 
Canadian  citizens  or  British  subjects  normally  resident  in  Canada  and 
should  preferably  be  less  than  27  years  of  age.  Further  information  and 
application  forms  may  be  obtained  from  the  Secretary  of  the  Faculty. 

THE  C.I.L.  FELLOWSHIP  IN  CHEMISTRY 

Two  Fellowships,  the  gift  of  Canadian  Industries  Limited,  of  the 
value  of  $1,700  each  are  established  for  the  encouragement  of  post- 
graduate work  in  Chemistry.  They  are  open  to  any  British  subjects  who 
are  graduates  of  recognized  Universities.  The  holders  of  these  Fellow- 
ships will  be  required  to  undertake  research  in  any  branch  of  Chemistry 
under  the  direction  of  the  department  designated  by  the  Committee  of 
Award.  Application  must  be  made,  with  full  statement  of  qualifications 
and  testimonials,  to  the  Secretary  of  the  School  of  Graduate  Studies  not 
later  than  March  1st. 

CANADIAN  lumbermen’s  ASSOCIATION  TIMBER  RESEARCH  FELLOWSHIP 

This  fellowship,  donated  by  the  Canadian  Lumbermen’s  Association, 
is  offered  to  encourage  advanced  study  and  research  in  timber  engineer- 
ing. It  is  open  to  graduates  in  engineering  and  graduates  in  forestry  of 
any  recognized  university.  The  fellow  must  be  registered  in  the  School 
of  Graduate  Studies  as  a student  proceeding  to  a post-graduate  degree 
and  must  carry  out  a prescribed  programme  of  study  and  research  in 
both  engineering  and  forestry.  It  is  intended  that  the  work  of  this  pro- 
gramme will  extend  over  a period  of  two  academic  years.  The  annual 
value  of  the  fellowship  is  $1,250,  all  of  which  might  not  be  granted  to 
one  student. 

Application  should  be  made  to  the  Secretary  of  the  School  of  Gradu- 
ate Studies  not  later  than  September  1st  and  should  be  accompanied  by 
an  official  transcript  of  the  applicant’s  undergraduate  record,  together 
with  a statement  of  his  experience  in  the  forestry  and  construction  fields. 

CONSOLIDATED  MINING  AND  SMELTING  COMPANY  OF 
CANADA,  LIMITED,  RESEARCH  FELLOWSHIP 

The  Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited, 
offers  annually  a Research  Fellowship  in  the  School  of  Graduate  Studies 
of  $1,000  for  a research  in  some  field  of  pure  or  applied  science;  an 


SCHOLARSHIPS 


151 


additional  amount  of  $200  is  available  for  special  equipment  and  sup- 
plies. The  Fellowship  is  known  as  the  “Cominco  Research  Fellowship.” 

It  is  open  to  graduates  in  Science,  Engineering,  or  Agriculture  of  a 
recognized  university  and  preferably  a British  subject  resident  in  Canada. 

Applications  for  the  Fellowship  must  be  made  to  the  Secretary  of  the 
School  of  Graduate  Studies,  not  later  than  September  1st. 


THE  1851  EXHIBITION  SCIENCE  RESEARCH  SCHOLARSHIPS 

The  Royal  Commissioners  for  the  Exhibition  of  1851  have  invited  the 
University  of  Toronto  to  recommend  annually  one  or  more  candidates 
in  order  of  merit  for  science  research  scholarships,  each  of  the  value  of 
£350  per  annum  and  ordinarily  tenable  for  two  years.  The  Commission- 
ers may  make  a supplementary  grant  up  to  £50  per  annum  for  Univer- 
. sity  fees,  etc.,  payable  by  the  scholar  during  his  tenure  of  the  award. 

Each  candidate  recommended  must  be  a British  subject,  and  under 
twenty-six  years  of  age  except  in  very  special  circumstances;  he  must 
have  been  a student  of  science  in  a university  institution  for  a period  of 
not  less  than  three  years  and  must  have  spent  one  full  academic  year  at 
this  University  ending  not  more  than  twelve  months  prior  to  the  date  of 
recommendation. 

The  record  of  a candidate’s  work  must  indicate  high  promise  of 
capacity  for  advancing  science  or  its  applications  by  original  research. 
Evidence  of  this  capacity,  which  is  the  main  qualification  for  the  scholar- 
ship, is  strictly  required.  The  most  suitable  evidence  is  a satisfactory  ac- 
count by  the  candidate  of  research  work  already  performed,  and  the 
Commissioners  will  decline  to  consider  the  claims  of  a candidate  unless 
such  an  account  is  furnished,  or  unless  there  is  other  equally  distinct 
evidence  that  he  possesses  this  qualification. 

The  scholar  will  be  required  to  devote  his  whole  time  to  research  in 
some  branch  of  pure  or  applied  science  at  an  institution  in  the  United 
Kingdom  or  abroad,  selected  with  the  approval  of  the  Commissioners. 

The  following  are  the  departments  of  the  University,  the  students 
of  which  are  eligible  to  apply  for  these  scholarships:  1.  Bacteriology; 
2.  Biochemistry;  3.  Botany;  4.  Chemistry;  5.  Engineering  (chemical)  ; 
6.  Engineering  (civil)  ; 7.  Engineering  (electrical)  ; 8.  Engineering  (me- 
chanical) ; 9.  Engineering  (metallurgical)  ; 10.  Engineering  (mining)  ; 
11.  Forestry;  12.  Geological  Sciences;  13.  Physics;  14.  Physiology; 
15.  Zoology. 

A student  shall  not  be  deemed  to  be  ineligible  because  of  his  being  on 
the  staff  of  the  university,  if  he  has  not  been  in  receipt  of  a salary  of 
more  than  $800  per  annum  and  the  nominating  board  may,  at  its  dis- 
cretion, recommend  candidates  who  have  been  in  receipt  of  larger 
salaries  provided  that  all  other  conditions  are  fulfilled. 

A student  shall  be  deemed  to  be  eligible  in  the  year  in  which  he  in- 
tends to  graduate,  but  if  nominated  for  the  scholarship  his  nomination 
shall  be  subject  to  his  being  successful  in  passing  his  examination  for 
his  degree. 
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The  nominating  board  is  appointed  by  the  Senate  and  has  power  to 
call  to  its  aid  as  assessor  any  member  of  the  teaching  staff. 

Applications  for  these  scholarships  must  be  submitted  not  later  than 
April  15th  to  the  University  Registrar  from  whom  copies  may  be  ob- 
tained of  the  general  regulations  of  the  Commissioners  governing  the 
award  and  tenure  of  the  scholarship. 

IMPERIAL  OIL  GRADUATE  RESEARCH  FELLOWSHIPS 

Imperial  Oil  Limited,  in  1946,  established  for  annual  competition  four 
Graduate  Research  Fellowships  now  having  a potential  value  of  $3,750.00 
each  ($1,250.00  a year  payable  in  Canadian  funds  for  a maximum  of 
three  years).  The  fellowships  are  open  to  graduates  of  any  approved 
University  in  Canada  and  are  offered  for  graduate  study  leading  to  a 
Master’s  or  Doctor’s  degree  in  the  fields  of  Chemistry  and/or  Engineer- 
ing (two  fellowships),  Geology  (one  fellowship),  and  Economics  or 
Industrial  Relations  (one  fellowship).  Nomination  of  students  for  the 
fellowships  is  made  by  the  University — such  nominations  to  be  received 
by  Imperial  Oil  Scholarship  Committee,  Imperial  Oil  Limited,  56 
Church  Street,  Toronto,  not  later  than  June  1st  of  each  year.  Nomina- 
tion forms  and  information  as  to  the  terms  of  the  followships  are  obtain- 
able at  the  Registrar’s  Office. 

MGGHARLES  PRIZE 

This  prize,  the  gift  of  the  late  .^neas  McCharles  of  the  value  of 
$1,000,  is  awarded  from  time  to  time  but  not  necessarily  every  year  on 
the  following  terms  and  conditions : ( 1 ) to  any  Canadian  from  one  end 
of  the  country  to  the  other,  and  whether  student  or  not,  who  invents  or 
discovers  any  new  and  improved  process  for  the  treatment  of  Canadian 
ores  or  minerals  of  any  kind,  after  such  process  has  been  proved  to  be  of 
special  merit  on  a practical  scale;  (2)  or  for  any  important  discovery, 
invention  or  device  by  any  Canadian  that  will  lessen  the  dangers  and  loss 
of  life  in  connection  with  the  use  of  electricity  in  supplying  power  and 
light;  (3)  or  for  any  marked  public  distinction  achieved  by  any  Cana- 
dian in  scientific  research  in  any  useful  practical  line.  The  following 
conditions  determine  the  method  of  award. 

( 1 ) The  title  shall  be  the  McCharles  Prize. 

(2)  The  value  of  the  prize  shall  be  One  Thousand  Dollars  ($1,000) 
in  money. 

(3)  Every  candidate  for  the  prize  shall  be  proposed  as  such  in  writing 
by  some  duly  qualified  person.  A direct  application  for  a prize  shall  not 
be  considered. 

(4)  The  composition  of  the  awarding  body  shall  be  as  follows:  — 

An  expert  in  Mineralogy, 

An  expert  in  Electricity, 

An  expert  in  Physics, 

and  four  other  persons.  All  of  the  members  of  this  body  shall  be  nomi- 
nated by  the  Board  of  Governors  of  the  University  of  Toronto. 
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THE  UNIVERSITY  OF  MANCHESTER  TORONTO  FUND 

The  University  of  Manchester  has  accepted  the  gift  of  a sum  of 
£1,699  from  a Committee  representing  the  parents  of  children  who  dur- 
ing the  war  were  evacuated  to  Toronto  and  other  places  in  Canada. 
The  capital  and  any  income  arising  therefrom  will  be  used  to  make 
grants  to  Canadians  wishing  to  conduct  post-graduate  studies  and/or 
research  in  the  University  of  Manchester,  preference  being  given  to 
students  who  have  graduated  from  the  University  of  Toronto.  The  total 
amount  of  grant  or  grants  to  any  student  will  not  exceed  £100.  Appli- 
cations must  be  submitted  to  the  Registrar  of  the  University  of  Toronto 
on  or  before  January  1st  of  the  year  in  which  the  applicant  wishes  to 
enter  the  University  of  Manchester,  together  with  transcripts  of  under- 
graduate and  graduate  record  and  outlines  of  the  post-graduate  studies 
and/or  research  to  be  followed  at  the  University  of  Manchester. 


NATIONAL  SEWER  PIPE  COMPANY  LIMITED  SCHOLARSHIP 

The  National  Sewer  Pipe  Company  Limited  has  established  a scholar- 
ship of  a value  of  Five  Hundred  Dollars  ($500.00)  in  the  School  of 
Graduate  Studies.  It  is  awarded  annually  to  a student  who  undertakes 
to  enroll  in  that  School,  proceeding  to  the  degree  of  Master  of  Applied 
Science  in  the  graduate  Department  of  Civil  Engineering  and  in  the 
course  in  Public  Health  Engineering. 

Applications  must  be  submitted  to  the  Secretary  of  the  School  of 
Graduate  Studies  on  or  before  March  1st. 


NIPISSING  MINING  COMPANY  RESEARCH  FELLOWSHIP 

The  Nipissing  Mining  Company  has  endowed  a Research  Fellowship 
in  the  Department  of  Mining  Engineering,  to  be  known  as  The  Nipissing 
Mining  Company  Research  Fellowship,  of  the  annual  value  of  the  in- 
come from  the  fund,  plus  free  tuition. 

This  Fellowship  is  open  to  graduates  of  any  University. 


H.  W.  PRICE  RESEARCH  FELLOWSHIP  IN 
ELECTRICAL  ENGINEERING 

The  H.  W.  Price  Research  Fellowship  in  Electrical  Engineering  con- 
sisting of  the  income  or  a part  thereof  but  not  exceeding  the  income  for 
three  years  derived  from  the  sum  of  $10,000  donated  by  the  Hydro 
Electric  Power  Commission  of  Ontario,  will  be  awarded  from  time  to 
time  as  recommended  by  the  School  of  Engineering  Research,  to  a 
graduate  in  Electrical  Engineering  of  any  recognized  University,  regis- 
tered in  the  School  of  Graduate  Studies,  wishing  to  proceed  with  an 
investigation  in  the  field  of  Electrical  Engineering. 

Forms  of  application  may  be  obtained  from  the  Secretary,  School  of 
Graduate  Studies,  and  should  be  returned  with  a statement  of  qualifi- 
cations not  later  than  March  1st.  The  first  award  was  available  in  1943, 
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THE  RAYMOND  PRIESTLEY  FELLOWSHIP 

The  University  of  Birmingham  being  “anxious  to  mark  its  indebted- 
ness and  its  gratitude”  for  the  hospitality  shown  during  the  Second 
World  War  to  children  of  members  of  its  teaching  staff  by  members  of 
the  University  of  Toronto,  has  set  aside  a research  fellowship  to  be 
held  by  a graduate  of  the  University  of  Toronto.  This  fellowship,  to  be 
known  as  the  Raymond  Priestley  Fellowship,  of  the  value  of  £450  per 
annum  as  well  as  the  cost  of  the  return  passage  from  Canada,  is  avail- 
able for  graduates,  both  men  and  women,  preferably  those  who  have 
already  shown  some  capacity  for  and  interest  in  research.  The  fellowship 
will  normally  be  awarded  for  a period  of  three  years.  It  is  tenable  in 
any  faculty  of  the  University  of  Birmingham.  The  Fellow  will  undertake 
research  and  may,  if  he  wishes,  be  a candidate  for  a higher  degree  at 
the  University  of  Birmingham.  The  selection  of  the  candidate  will  be 
made  by  the  University  of  Toronto.  The  process  of  selection  will  include 
negotiation  with  the  head  of  the  department  concerned  in  the  Univer- 
sity of  Birmingham  to  ensure  that  there  is  in  the  University  opportunity 
for  the  pursuit  of  the  particular  line  of  research  required.  Applications 
must  be  submitted  to  the  University  Registrar  not  later  than  March  1st, 
together  with  transcripts  of  undergraduate  and  graduate  records  and 
outlines  of  the  research  to  be  undertaken  at  the  University  of  Birming- 
ham. 


THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN 
SCIENCE  RESEARCH  SCHOLARSHIPS 

A scholarship  of  the  value  of  £350  per  annum  with  a possible  addi- 
tional allowance  of  £50,  to  be  held  ordinarily  for  a period  of  two  years, 
will  be  offered  each  year  to  a candidate  from  one  of  the  universities  of 
Canada,  Australia,  New  Zealand  and  South  Africa,  and  is  tenable  only 
in  the  Davy  Faraday  Research  Laboratory  of  the  Royal  Institution, 
London.  No  candidates  will  be  considered  except  those  who  have  been 
recommended  for  the  1851  Exhibition  Science  Research  scholarships, 
and  candidates  who  wish  to  be  considered  also  for  the  Royal  Institution 
scholarships  are  requested  to  state  this  clearly  in  the  application  for  an 
1851  scholarship.  No  other  application  to  the  Royal  Institution  is  neces- 
sary. Copies  of  the  regulations  relating  to  these  scholarships  may  be 
obtained  from  the  University  Registrar. 

STEEL  COMPANY  OF  CANADA,  LIMITED,  FELLOWSHIP 

The  Steel  Company  of  Canada,  Limited,  offers  annually  a Research 
Fellowship  in  the  School  of  Graduate  Studies  for  fundamental  research 
on  the  physics  and  chemistry  of  metals  in  the  Department  of  Metal- 
lurgical Engineering.  The  Fellowship  is  valued  at  $1,500.00  to  the  Fel- 
low and  $500.00  to  the  University  for  special  equipment  and  supplies 
required  in  research.  Applications  should  be  submitted  to  the  Secretary 
of  the  School  of  Graduate  Studies  not  later  than  March  1st. 
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SPRUCE  FALLS  POWER  AND  PAPER  COMPANY,  LIMITED, 
FELLOWSHIP 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
the  Arthur  Hays  Sulzberger  Fellowship  for  the  encouragement  of  re- 
search in  the  Faculty,  of  an  annual  value  of  $750.00.  It  is  open  to 
graduates  of  the  University  of  Toronto  or  of  other  recognized  univer- 
sities, but  is  restricted  to  Canadian  Citizens.  Application  should  be  sent 
to  the  Secretary  of  the  School  of  Graduate  Studies,  not  later  than  Sep- 
tember 1st. 


THE  1940  TORONTO  FUND 

The  1940  Toronto  Fund,  the  gift  of  Oxford  University,  of  the  value  of 
£3000,  was  set  up  in  1940  by  the  parents  of  Oxford  children  who  were 
taken  into  Canadian  and  American  homes  during  the  War.  Recom- 
mendations for  grants  from  the  income  from  the  Fund  will  be  made 
from  time  to  time  by  the  Senate  of  the  University  of  Toronto  to  mem- 
bers of  the  University  “who  wish  to  go  to  Great  Britain  for  the  purpose 
of  study,  research,  or  any  general  educational  purpose,  taking  education 
in  the  widest  possible  sense.”  Each  applicant  for  a grant  from  this  Fund 
must  submit  his  application  to  the  University  Registrar  not  later  than 
March  1st  together  with  an  outline  of  the  study  or  research  which  he 
proposes  to  undertake  in  Great  Britain,  or  the  general  educational  pur- 
pose which  he  has  in  mind  in  going  there. 


WALLBERG  RESEARCH  FELLOWSHIPS 

Two  Wallberg  Research  Fellowships  of  the  value  of  $1,500  each  are 
open  to  graduates  of  any  recognized  university  who  propose  to  pursue 
advanced  study  and  research  in  any  branch  of  Engineering  in  the  Uni- 
versity of  Toronto. 

Forms  of  application  may  be  obtained  from  the  Secretary  of  the  School 
of  Graduate  Studies.  These  should  be  returned  together  with  a transcript 
of  academic  record  and  an  outline  of  the  proposed  study  and  research 
not  later  than  March  1st. 


GARNET  W.  MCKEE  LOAN  AND  SCHOLARSHIP  FUND 

The  late  Mrs.  Garnet  W.  McKee  has  given  this  fund  to  assist  students 
of  promise  at  the  University  of  Toronto,  and  to  develop  and  extend 
by  research  the  following  subjects  studied  in  the  Engineering  Physics 
course  in  the  Faculty  of  Applied  Science  and  Engineering,  especially  in 
their  application  to  the  industries  of  Canada:  Electricity  and  Com- 
munications; X-rays  and  Spectroscopy;  Illumination  and  Acoustics; 
Geophysics;  Refrigeration;  Aeronautics. 

In  each  sesison  $800  from  the  annual  income  of  the  fund  will  be 
allotted  to  provide  the  Garnet  W.  McKee  Scholarship,  tenable  prefer- 
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ably  by  a graduate  who  was  eligible  for  a loan  in  a previous  session,  or 
who  is  in  at  least  the  second  year  of  his  graduate  work. 

Each  holder  of  the  said  Scholarship  and  each  graduate  to  whom  a 
loan  is  granted  will  be  required  in  the  following  session  to  enrol  in  the 
School  of  Graduate  Studies  and  to  pursue  studies  leading  to  a graduate 
degree  in  one  or  more  of  the  subjects  listed,  and  he  may  not  engage  in 
remunerative  employment  during  the  session  except  by  permission  of 
the  Committee  of  Award. 

Applications  for  a loan  must  be  made  to  the  Secretary  of  the  School  of 
Graduate  Studies  not  later  than  September  1st. 

Applications  for  a Scholarship  must  be  accompanied  by  an  outline  of 
the  proposed  research  problem. 

LOAN  FUNDS 

From  the  loan  funds  mentioned  below,  small  loans  can  be  made  to 
students  who  are  in  urgent  need  of  assistance.  The  funds  are  not  large 
and  the  loans  must  accordingly  be  restricted,  both  in  amount  and  num- 
ber, and  principally  to  students  in  the  Third  and  Fourth  Years. 

Enquiries  for  loans  from  any  of  the  following  funds  should  be  made 
at  the  office  of  the  Secretary  of  the  Faculty. 

Engineering  Alumni  Loan  Fund 
Engineering  Society  Loan  Fund 
Elizabeth  Speller  Memorial  Fund 
James  W.  Crocker  Memorial  Fund 
Harry  F.  Bennett  Educational  Fund 
S.A.E. — Canadian  Section  Loan  Fund 
Class  of  2T7  (SPS)  Memorial  Loan  Fund 

ENGINEERING  ALUMNI  LOAN  FUND 

The  Engineering  Alumni  Association  established  in  1950  a loan  fund 
to  assist  engineering  students,  especially  in  the  Third  and  Fourth  Years. 

Applications  for  loans  from  this  fund  should  be  made  to  the  Secretary 
of  the  Faculty. 

CLASS  OF  2T7  (sPS)  MEMORIAL  LOAN  FUND 

This  fund  was  established  in  1955  to  memorialize  the  Class  of  1927 
of  the  Faculty  of  Applied  Science  and  Engineering. 

Loans  to  a total  of  $250  are  available  to  any  undergraduate  who  has 
completed  one  Year,  with  or  without  conditions,  and  who  has  qualified 
for  the  Second,  Third  or  Fourth  Year. 

Application  shall  be  made  to  the  Secretary  of  the  Faculty. 

ENGINEERING  SOCIETY  LOAN  FUND 

In  1932  the  Engineering  Society  repaid  to  the  Board  of  Governors  a 
series  of  annual  grants  which,  over  a period  of  years,  had  been  made  to 
the  Society  for  special  purposes.  The  Board  of  Governors,  appreciating 
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this  action,  set  aside  this  sum,  to  be  known  as  the  Engineering  Society 
Loan  Fund,  to  provide  loans  to  students  of  the  Faculty  of  Applied 
Science  and  Engineering,  The  administration  of  the  fund  is  carried  out 
by  a Committee  appointed  by  the  Board.  The  fund  is  not  large,  and 
only  small  loans  can  be  made  to  relatively  few  students.  Further  in- 
quiries should  be  made  at  the  office  of  the  Secretary  of  the  Faculty. 

ELIZABETH  SPELLER  MEMORIAL  FUND 

Through  the  generosity  of  Dr.  F.  N.  Speller,  of  the  Class  of  1893,  the 
“Elizabeth  Speller  Memorial  Fund”  has  been  established,  the  annual 
income  from  which  is  available  for  loans  to  worthy  students  of  the  Third 
and  Fourth  Years  of  this  Faculty.  Applications  for  loans  from  this  Fund 
should  be  made  to  the  Secretary  of  the  Faculty. 

JAMES  W.  CROCKER  MEMORIAL  LOAN  FUND 

This  fund  was  established  by  Mrs.  William  Crocker  in  memory  of  her 
son,  James  W.  Crocker,  a graduate  in  Mining  Engineering  in  1938,  who 
was  killed  in  an  accident  in  a mine  in  the  same  year. 

HARRY  F.  BENNETT  EDUCATIONAL  FUND 

This  fund  was  established  by  subscription  from  members  of  The 
Engineering  Institute  of  Canada  in  memory  of  the  late  Harry  F.  Ben- 
nett, M.E.I.C.,  who  for  six  years  prior  to  his  death  in  1946  was  chair- 
man of  the  Institute’s  Committee  on  the  Training  and  Welfare  of  the 
Young  Engineer,  and  who  accomplished  so  much  in  this  field  by  untir- 
ing efforts. 

One  purpose  of  the  fund  is  to  make  loans  to  deserving  students  who 
need  financial  assistance  to  enable  them  to  study  engineering  sciences  at 
university  level,  and  who  have  proved  themselves  by  successfully  com- 
pleting their  first  year  in  engineering  or  the  equivalent. 

Loans  will  be  made  largely  on  the  basis  of  character  and  to  men  who 
seem  likely  to  develop  the  high  professional  standards  which  are  essen- 
tial to  leadership  in  engineering  science.  A student  who  has  been  aided 
by  this  fund  should  feel  that  high  obligations  are  placed  on  him;  obli- 
gations to  the  subscribers,  to  the  trustees,  and  to  those  coming  after  him 
who  in  turn  can  receive  help  as  his  loan  is  repaid. 

Application  forms  may  be  obtained  at  the  Faculty  Office.  The  regu- 
lations are  simple  and  the  application  of  any  worth-while  student  will 
be  given  immediate  and  careful  attention. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS CANADIAN  SECTION  LOAN  FUND 

The  Society  of  Automotive  Engineers — Canadian  Section  has  estab- 
lished a loan  fund  of  $1,200.00  in  the  Faculty  of  Applied  Science  and 
Engineering.  Preference  is  given  to  students  in  good  scholastic  standing 
and  engaged  in  studies  relative  to  the  automotive  and  aircraft  industries, 
and  to  students  in  fourth,  third  and  second  years  in  that  order.  Par- 
ticulars may  be  obtained  from  the  Secretary  of  the  Faculty. 


SECTION  XL  DISCIPLINE 


1.  {a)  The  Council  of  every  Faculty  and  School  has  disciplinary 
jurisdiction  over  the  conduct  of  students  connected  with  the  writing  of 
examinations  and  all  other  matters  relating  to  courses  of  instruction  con- 
ducted by  or  under  the  authority  of  the  Council,  and  in  all  matters  of 
what  might  be  called  local  or  internal  concern.  Jurisdiction  over  the 
conduct  of  students  while  in  residence,  regardless  of  the  Faculty  in  which 
they  are  registered,  is  vested  in  a body  representing  the  authority  admin- 
istering the  residence. 

(6)  Disciplinary  jurisdiction  in  all  other  respects  is  vested  in  the 
Caput. 

2.  Students  are  required  to  attend  the  courses  of  instruction  and  the 
examinations  in  all  subjects  prescribed  for  students  of  their  respective 
standing.  A student  whose  attendance  at  lectures  or  laboratories,  or 
whose  work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is 
registered,  to  be  unsatisfactory,  may  have  his  registration  cancelled  at 
any  time  by  the  Council  of  the  Faculty. 

3.  All  interference  on  the  part  of  any  student  with  the  personal 
liberty  of  another  by  arresting  him,  or  summoning  him  to  appear  before 
any  tribunal  of  students,  or  otherwise  subjecting  him  to  any  indignity 
or  personal  violence,  is  forbidden  by  the  Caput  and  by  the  Councils  of 
the  colleges  and  faculties. 

4.  No  initiation  ceremony  involving  personal  violence,  personal  in- 
dignity, interference  with  personal  liberty,  or  destruction  of  property, 
may  be  held  by  the  students  of  any  college  or  faculty  of  the  University, 
under  the  penalty  of  suspension  of  expulsion. 

5.  Any  reception  of  the  students  of  the  first  year  in  any  college  or 
faculty  must  be  approved  by  the  Council  of  that  college  or  faculty,  but 
such  reception  must  not  involve  any  infraction  of  the  regulations  of  the 
two  preceding  paragraphs. 

6.  The  organizing  of  a parade  in  the  streets  of  the  city,  or  the  taking 
part  in  such  parade  without  the  permission  of  the  authorities  of  the  city 
on  application  of  the  Students’  Administrative  Council,  will  be  regarded 
as  a breach  of  discipline. 

7.  The  use  of  loud-speaking  equipment  in  University  buildings  or 
grounds,  whether  stationary  or  moving,  or  whether  operated  by  students 
or  others,  is  forbidden  except  by  permission  of  the  Board  of  Governors 
or  the  Caput. 

8.  Any  individual  or  individuals  directly  responsible  for  an  undesir- 
able feature  in  connection  with  any  Stunt  Night  or  other  entertainment 
given  under  the  auspices  of  a student  organization  will  be  subject  to 
disciplinary  action  by  the  Caput. 
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9.  A committee  of  staff  and  students  appointed  by  the  Council  of  the 
college,  faculty  or  school  concerned  will  provide  effective  supervision  of 
the  programmes  of  all  Stunt  Nights  and  other  public  entertainments  and 
will  see  that  the  programme  follows  the  script  as  approved  by  the  Coun- 
cil concerned. 

10.  The  holding  of  beauty  contests  or  similar  exhibitions  by  university 
students,  whether  under  the  name  of  the  University  or  under  the  auspices 
of  organizations  recognized  by  the  Caput,  is  forbidden. 

11.  The  constitution  of  every  university  society  or  association  of  stu- 
dents in  any  college,  faculty  or  school,  and  all  amendments  to  any  such 
constitution  must  be  submitted  to  the  Caput.  Responsibility  for  the 
conduct  and  programmes  of  each  society  or  association  of  students  draw- 
ing its  membership  from  a single  college,  faculty  or  school  shall  rest  with 
the  Council  of  the  college,  faculty  or  school  concerned.  Responsibility 
for  the  programmes  arranged  by  the  committees  of  Hart  House  and  con- 
trolled by  the  Board  of  Stewards  of  Hart  House  shall  rest  with  the  Board 
of  Stewards.  Responsibility  for  the  conduct  and  programmes  of  every 
other  society  or  association  of  students  shall  rest  with  the  Caput. 

12.  The  name  of  the  University  is  not  to  be  used  in  connection  with  a 
publication  of  any  kind  without  the  permission  of  the  Caput. 
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SECTION  1.  CALENDAR  1957-1958 


FALL  TERM,  1957 


Julyl 

Monday 

Dominion  Day.  Buildings  closed. 

July  15 

Monday 

Last  day  for  receiving  applications  for 
supplemental  examinations. 

August  5 

Monday 

Civic  Holiday.  Buildings  closed. 

August  1 2 

Monday 

Supplemental  Examinations  commence. 

August  19 

Monday 

Students  of  the  III  Year,  Course  1,  report 
at  Survey  Camp. 

August  26 

Monday 

Students  of  the  III  Year,  Courses  2 and  9, 
report  at  Survey  Camp. 

September  2 

Monday 

Labour  Day.  Buildings  closed. 

September  3 

T uesday 

Last  day  for  receiving  applications  for  ad- 
mission to  the  I Year. 

September  5 

Thursday 

Special  Meeting  of  Faculty  Council. 

September  9 

Monday 

Students  in  IV  Year,  Course  1,  Group  B, 
report  at  Survey  Camp. 

September  19 

Thursday-^ 

Registration  in  person  of  the  I Year  from 

-21 

Saturday 

9.30  a.m.  to  12  noon  and  from  2.00  p.m. 
to  4.30  p.m.  (Saturday  9.30  a.m.  to  12 
noon)  at  119  St.  George  Street. 

September  23 

Monday 

Registration  in  person  of  the  II  and  III 
Years  from  9.30  a.m.  to  12  noon,  and 
2.00  p.m.  to  4.30  p.m.  at  the  Mining 
Building 

Dean’s  address  to  the  I Year. 

Preliminary  instruction  to  the  I Year. 

September  24 

T uesday 

Registration  in  person  of  the  IV  Year  from 

9.30  a.m.  to  12  noon,  and  2.00  p.m.  to 

4.30  p.m.  at  the  Mining  Building. 
Meeting  of  Faculty  Council. 

September  25 

Wednesday  Lectures  and  laboratory  work  commence  at 
9.00  a.m. 

The  opening  address  by  the  President  to  the 
students  of  all  Faculties  at  3.45  p.m.,  in 
Convocation  Hall. 

October  2 

Wednesday 

Meeting  of  Faculty  Council. 

October  1 1 

Friday 

Meeting  of  Senate. 

October  14 

Monday 

Thanksgiving  Day.  Buildings  closed. 

November  4 

Monday 

Meeting  of  Faculty  Council. 

November  8 

Friday 

Meeting  of  Senate. 
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November  1 1 

Monday 

Remembrance  Day  Service  10.45  a.m. 

Lee- 

November  22 

Friday 

tures  and  laboratory  classes  withdrawn 
from  10.00  a.m.  to  12  noon. 

Autumn  Convocation. 

December  3 

T uesday 

Meeting  of  Faculty  Council. 

December  13 

Friday 

Meeting  of  Senate. 

December  20 

Friday 

Term  ends  at  5.00  p.m. 

December  25 

Wednesday 

Christmas  Day. 

January  1 

SPRING  TERM,  1958 

Wednesday  New  Year’s  Day. 

January  6 

Monday 

Spring  Term  begins. 

January  9 

Thursday 

Mid-Session  Examinations  commence. 
Meeting  of  Faculty  Council. 

January  10 

Friday 

Meeting  of  Senate. 

January  15 

Wednesday 

Last  day  for  receiving  the  second 

ten*: 

February  4 

T uesday 

instalment  of  fees. 

Meeting  of  Faculty  Council. 

February  14 

Friday 

Meeting  of  Senate. 

March  3 

Monday 

Meeting  of  Faculty  Council. 

March  14 

Friday 

Meeting  of  Senate. 

April  2 

Wednesday 

Meeting  of  Faculty  Council. 

April  4 

Friday 

Good  Friday.  Buildings  closed. 

April  5 

Saturday 

Buildings  closed. 

April  11 

Friday 

Term  ends  at  5.00  p.m. 

April  16 

Wednesday 

Meeting  of  Senate. 

Annual  Examinations  commence. 

May  1 

Thursday 

Meeting  of  Faculty  Council. 

May  9 

Friday 

Meeting  of  Senate. 

May  19 

Monday 

Victoria  Day.  Buildings  closed. 

May  28,  29,  30 

Wednesday 

Thursday 

Friday 

University  Commencement. 

SECTION  II.  ADMINISTRATIVE  OFFICERS 


THE  UNIVERSITY 

President  . . . Sidney  Smith,  Q.G.,  m.a.,  ll.b.,  ll.d.,  d.c.l.,  f.r.s.c. 


Registrar J.  G.  Evans,  b.a. 

Chief  Librarian R.  H.  Blackburn,  m.a.,  b.l.s.,  m.s. 

Warden  of  Hart  House J.  McCulley,  m.a. 

Director  of  University  Extension J.  R.  Coulter,  b.a. 


Vice-President  {Administration)  . . . . F.  R.  Stone,  b.com.,  c.a. 

Comptroller G.  L.  Court,  d.f.c.,  m.com.  c.a. 

Secretary  to  the  Board  of  Governors  . . W.  W.  Small,  b.com.,  m.a. 
Superintendent  of  Buildings  and  Grounds  . . . F.  J.  Hastie,  b.sc. 

Chief  Accountant D.  J.  Reid 


Director  of  University  Health  Service 

G.  E.  Wodehouse,  m.c.,  m.d.,  f.r.c.p. 
Assistant  Director  of  University  Health  Service — Women 

Miss  F.  H.  Stewart,  b.a.,  m.d. 
Director  of  Athletics  and  Physical  Education — Men  W.  A.  Stevens,  b.s. 
Director  of  Athletics  and  Physical  Education — Women 

Miss  Z.  Slack,  b.a. 

Director  of  the  University  of  Toronto  Press  . . . M.  Jeanneret,  b.a. 

General  Secretary-Treasurer  of  the  Students^  Administrative  Council 

E.  A.  Macdonald,  b.a. 

Associate  Secretary  of  the  Students’  Administrative  Council 

Miss  A.  E.  M.  Parkes,  b.a. 

Director  of  Hart  House  Theatre R.  S.  Gill,  m.a. 

Director  of  the  Placement  Service  . . J.  K.  Bradford,  o.b.e.,  m.a.sc. 

THE  FACULTY  OF  APPLIED  SCIENCE  AND  ENGINEERING 


Dean R.  R.  McLaughlin,  m.a.sc.,  m.a.,  ph.d. 

Assistant  Dean  and  Secretary  . . . . W.  S.  Wilson,  e.d.,  b.a. sc. 

Assistant  Secretary J.  A.  Gow,  b.a.sc. 

Student  Counsellor  . . . . W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a. 
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SECTION  III.  TEACHING  STAFF 

1956-57 


DEAN  EMERITUS 

C.  R.  Young,  b.a.sc.,  c.e.,  ll.d.,  d.eng.,  d.cs.sc.a.,  hon.  m.e.i.c., 
M.AM.SOC.CE.  172  Roxborough  Dr. 

Dean  Emeritus,  Faculty  of  Applied  Science  and  Engineering 


PROFESSORES  EMERITI 


E.  A.  Allcut,  m.sc.  (birm.),  m.e.,  f.r.ae.s.,  315  Lawrence  Ave.  W. 
Professor  Emeritus  of  Mechanical  Engineering 

R.  W.  Angus,  b.a.sc.,  m.e.,  hon.  m.e.i.c.,  hon.  mem.  a.s.m.e. 

Professor  Emeritus  of  Mechanical  Engineering  Mechanical  Bldg. 
J.  W.  Bain,  b.a.sc.,  ll.d.,  f.r.s.c.  30  Burton  Rd. 

Professor  Emeritus  of  Chemical  Engineering 


J.  R.  Gockburn,  M.C.,  V.D.,  B.A.SC.  100  Walmer  Rd. 

Professor  Emeritus  of  Engineering  Drawing 
H.  E.  T.  Haultain,  c.e.  National  Club 

Professor  Emeritus  of  Mining  Engineering 
T.  R.  Loudon,  v.d.,  b.a.sc.,  c.e.,  f.c.a.i.  189  Sheldrake  Blvd. 

Professor  Emeritus  of  Civil  and  Aeronautical  Engineering 
W.  M.  Treadgold,  b.a.  29  Blyth  Hill  Rd. 

Professor  Emeritus  of  Civil  Engineering 


DEPARTMENT  OF  APPLIED  PHYSICS 


Professor  and  Head  of  the  Department 
K.  B.  Jackson,  b.a.sc.  362  Glengrove  Ave.  W. 

Associate  Professor 

V.  L.  Henderson,  b.a.sc.,  a.m.(mich.)  397  Glengrove  Ave.  W. 

Special  Lecturer 

F.  B.  Friend,  b.a.  (mcm.),  m.a.  (roch.)  25  Lockie  Ave.,  Agincourt 

Lecturer  (part-time) 

J.  Chisvin,  b. sc. (man.)  143  Waterloo  Ave.,  Haviland  P.O. 


Instructors 
C.  Boot,  ir. (delft) 

S.  H.  Collins,  b.a.,  m.a. 

L.  M.  Steinberg,  b.a. 

J.  Vlcek,  b.sc.f.(u.n.b.) 

Demonstrators  (part-time) 
R.  E.  Hobson,  b.a.sc. 

G.  F.  West,  b.a.sc. 


75  Oriole  Road,  Apt.  1 
Streetsville 
54  St.  Patrick  St. 
112  Crescent  Road 

36  Old  Oak  Road 
67  Garfield  Avenue 
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Special  Lecturers  (part-time) 
R.  G.  Allison 
J.  W.  BatemaNj  b.a.sc. 

H.  F.  Davidson,  b.a.sc. 

M.  K.  Strang,  b.a.sc. 


177  Sheldrake  Blvd. 
287  Chaplin  Crescent 
1025  Albertson  Cresc.,  Lome  Park 
82  Rykert  Crescent 


DEPARTMENT  OF  CHEMICAL  ENGINEERING 
AND  APPLIED  CHEMISTRY 


Professor  and  Head  of  the  Department 
R.  R.  McLaughlin,  m.a.sc.,  m.a.,  ph.d.  102  Glen  Rd. 

Professors 

J.  G.  Breckenridge,  b.a.sc. (tor.),  ph.d. ( CANTAB.)  23  Douglas  Cres. 
W.  H.  Rapson,  M.A.SC.,  PH.D.  53  Pine  Cres. 

Associate  Professors 

C.  P.  Brockett,  b.sc.(m.lt.)  Hart  House 

P.  M.  Corbett,  b.s.(ill.),  m.s.(penn.  state)  19  Maple  St.,  Ajax 
W.  F.  Graydon,  m.a.sc. (tor.),  ph.d.(minn.) 

North  Drive,  R.R.  1,  Weston 
A.  I.  Johnson,  b.a.sc. (tor.),  m.ch.e. (Brooklyn),  ph.d. 

21  Irvington  Cres.,  Willowdale 
W.  G.  MacElhinney,  m.a.sc.  1459  Stavebank  Rd.,  Port  Credit 


Assistant  Professors 

W H.  Burgess,  b.ch.e.,  m.f.s.,  ph.d. (Cornell)  389  Fairlawn  Ave. 
R.  W.  Missen,  m.sc.(qu.),  ph.d. (cantab.)  12  Starrett  Ave. 

I.  H.  Spinner,  m.a.sc.,  ph.d.  Apt.  210,  2 Kinsdale  Blvd. 

Lecturers 

J.  Binkiewicz,  dip.chem.eng.(lwow) 

Z.  May,  dip.ing.chem.( WARSAW) 

Special  Lecturer  in  Sanitary  Chemistry 
A.  V.  DeLaporte,  b.a.sc.,  chem.e. 

Part-time  Lecturers 
A.  W.  Gnyp,  m.a.sc. 

W.  Kozicki,  b.a.sc. 

K.  A.  Shelstad,  b.e.(sask.),  m.sc.  (dal.) 

Special  Demonstrator  in  Sanitary  Chemistry 
J.  G.  Duncan,  b.a.sc.  208  Markham  Rd.,  R.R.  2,  West  Hill 

Demonstrators 

H.  Cross,  b.a.sc.  967  Dovercourt  Rd. 

J.  C.  Sargant,  b.a.sc.  Bronte 

Mrs.  D.  M.  Stankiewicz,  dip. chem.eng. (polish  u.  coll. 

lond.),  m.a.sc.  Apt.  310,  2770  Yonge  St. 

Mrs.  M.  j.  Smith,  b.sc.(birm.)  172  Roxborough  Dr. 

A.  J.  SzoNYi,  dip.ing.chem.( BUDAPEST)  26  Gastleview  Ave. 


196  Lisgar  St. 
29  Linden  St. 

5 Millerson  Ave. 

108  Baldwin  St. 
233  Beverley  St. 
60  Clearview  Heights 
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Part-time  Demonstrators 
P.  B.  Alldritt,  b.sc.(liv.) 

D.  BaSMADJIANj  dip. ING.GHEM.  (ZURICH  ),  M.A.SG, 

O.  W.  Berg,  b.a. (lund) 

P.  W.  Bracken,  b.sc.(liv. ) 

L.  Braida,  b.a. sc. 

R.  M.  R.  Branion,  b.a. sc. 

A.  G.  Bridge,  b.sg.(birm.)  Apt.  6, 

J.  DoWNIE,  B.SC.(gLAS.),  M.A.SG.  Apt,  212, 

K.  Enns,  b.a. sc.,  ll.b. 

J.  A.  Golding,  b.a.  (witwatersrand),  m.a.sg. 

S.  R.  Hatcher,  m.sg.(birm.) 

W,  G.  Hopley,  b.a.sc. 

Y-M.  Huang,  b.sg.(nat.  Taiwan  univ.) 

C.  R.  Littledale,  b.sc.(liv.) 

G.  K.  Morbey,  b.sc.(birm.)  Apt.  6, 

J.  S.  Pickup,  b.sc.(birm.)  Apt.  6, 

D.  G.  Price,  b.sc.(birm.)  Apt.  6, 

J.  D.  Raal,  b. sc. (witwatersrand),  m.a.sg. 

R.  J.  Roberts,  b.a.sc. 

W.  SUBOCH,  B.A.SC. 

A,  S.  Tombalakian,  b.a. (beirut),  m.a.sg. 

A.  SrEENIVAS,  B. sc.  ( BENARES  HINDU  U.),  B.CH.E. 

( jadavpur) 

D.  M.  Ward,  b.a.sc.  Apt. 


10  Classic  Ave. 
56  High  Park  Blvd, 
267  Spadina  Rd. 
10  Classic  Ave. 
St.  Michael’s  College 
40  Bedford  Rd. 
52  Roncesvalles  Ave. 
31  Clearview  Heights 
19  Willcocks  St. 
428  Brunswick  Ave. 
260  Margueretta  St. 
143  Ferris  Rd. 
238  Augusta  Ave. 
10  Classic  Ave. 
52  Roncesvalles  Ave. 
52  Roncesvalles  Ave. 
52  Roncesvalles  Ave. 
428  Brunswick  Ave. 
308  Rushton  Rd. 
77  Walmer  Rd. 
625  Huron  St. 

22  Classic  Ave. 
4,  2526  Bloor  St.  W. 


DEPARTMENT  OF  CIVIL  ENGINEERING 


Professor  and  Head  of  the  Department 
C.  F.  Morrison,  b.e.  (sask.),  m.sc.(mcg.). 
Professors 

O-  J.  Marshall,  b.a.sc.,  c.e.,  o.l.s., 

W.  L.  Sagar,  E.D.,  b.a.sc.,  C.E., 

Associate  Professor 
M.  W.  Huggins,  m.a.sg,. 


21  Douglas  Gres. 

48  Haddington  Ave, 
5 DuMaurier  Blvd. 

531  Windermere  Ave. 


Assistant  Professors 

R.  F.  Comstock,  b. sc. (sask.),  m. sc. (Johns  Hopkins) 


A,  C.  Davidson,  b.sc.(man.),  m.a.sg. 
M.  M.  Davis,  b.sg.(qu.),  m.sg. (purdue) 
C.  E.  FIelwig,  m.a.sg. 

G.  Hershfield,  b. sc. (man.),  m.a.sg. 

H.  L.  Macklin,  b.a.sc,,  o.l.s.,  d.l.s. 


213  Glen  Park  Ave. 
106  Bideford  Ave. 
23  Wiggan  Cresc.,  Downsview 
89  Woodlawn  Ave.  W. 
3 Windmill  Rd. 
29  Blyth  Hill  Rd. 


Lecturers 


J.  D,  Barber,  b.a.sc. 

C.  W.  Dillane,  b.a.sc. 

D.  J.  L.  Kennedy,  b.a.sc.,  m.sg. (ill.), 
J.  R.  Larke,  b.sc.f.,  o.l.s. 


20  Muriel  Ave. 
3 Foxbar  Rd. 
32  Deevale  Rd.,  Downsview 
9 Aylesford  Dr. 
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Special  Lecturers 

A.  H.  S.  Adams,  v.d.,  m.a.,  b.sc.(glas.),  c.e.  64  Glengrove  Ave.  W. 

A.  E.  Berry,  m.a. sc.,  c.e.,  ph.d.  235  Gainsborough  Rd. 

J.  R.  Cavanagh,  b.a.sc,  263  Lawrence  Ave.  E. 

B.  J.  Haynes,  b.a.sc.,  o.l.s.  131  Anndale  Rd.,  Willowdale 

W.  M.  Walkinshaw,  m.a. sc.,  . 86  Glenvale  Blvd. 


Instructors 

R.  C.  Gunn,  b.a.sc. 

K.  Meipoom,  b.a.sc. 

T.  L.  F.  Rowe 

S.  M.  UZUMERI,  B.A.SC. 

Part-Time  Instructors 
A.  G.  Davenport,  b.a.  (cantab.  ) 
V.  R.  Davies,  m.g.,  m.sc.(mcg.) 


251  Lytton  Blvd. 
62  Cowan  Ave. 
104  Braemore  Gardens 
48  Willowbank  Blvd. 

1 Devonshire  Place 
22  Kendal  Ave. 


DEPARTMENT  OF  ELECTRICAL  ENGINEERING 


Professor  and  Head  of  the  Department 
G.  F.  Tracy,  b.a.sc.,  s.m.(m.i.t.) 


153  Strathallan  Blvd. 


Professors 

J.  E.  Reid,  b.a.sc. 

G.  Sinclair,  m.sc.(alta.),  ph.d.(ohio) 
V.  G.  Smith,  b.a.sc. 


152  Donegal  Dr. 
62  Felbrigg  Ave. 
142  Dawlish  Ave. 


Associate  Professor 
J.  M.  Ham,  b.a.sc.,  sc.d.(m.i.t.) 

Assistant  Professors 
H.  A.  Courtice,  b.a.sc. 

A.  J.  Kravetz,  b.sc.(alta.),  m.a.sg. 

G.  R.  Slemon,  m.a.sg.,  ph.d.(london). 


84  Rosehill  Ave. 


11  Alder  Rd. 
500  Riverside  Dr. 
d.i.c. (imp.  coll.) 

40  Chatfield  Dr. 


Lecturers 

P.  E.  Burke,  b.e.(n.s.  tech.),  m.a.sg. 

1 Terrington  Court,  Don  Mills 
W.  H.  Card,  b.a.sc.,  s.m.(m.i.t.)  355  Westmount  Ave.,  Apt.  3B 

I.  R.  Dalton,  b.a.sc.,  m.s. (northwestern)  20  Wilgar  Rd. 

J.  L.  Yen,  b.sc.  (chiao  tung),  m.a.sg.,  ph.d.  20  Swiftdale  Place 


Instructors 

H.  C.  Nakhooda,  b.e.(bombay) 

H.  A.  Rubinstein,  b.a.sc. 

H.  VAN  DEN  EnDE,  E.I.  (dELFT) 
Part-time  Instructors 
R.  J.  Kavanagh,  b.sc.(unb),  m.a.sg. 
A.  E.  Hurd,  b.a.sc. 

Demonstrators 

C.  K.  Chao,  b.sc. (nat.  Taiwan) 

A.  C.  P.  Kwei,  b.s.(soo  chow),  m.a. 


35  Spadina  Rd. 
821  Queen  St.  W. 
44  Gilgorm  Rd. 

2 Bernard  Ave.,  Apt.  3 
6 Oaklands 

244  Huron  St. 
9 Wales  Ave. 
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G.  V.  Martinsons,  b.a.sc. 

Mrs.  S.  Mosher,  e.e.(odessa) 

D.  Tang,  b.sc.(nat.  Taiwan) 

Part-time  Demonstrators 
J.  Aageson,  m. sc. (Denmark) 

E.  L.  Adler,  b.sc.(lond.) 

F.  G.  Berry,  b.a.sc. 

G.  W.  Dick,  b.a.sc. 

D.  G.  Paterson,  b.a.sc. 

W.  Shepherd,  b.sc.  (lond.) 

P.  Silvester,  b.s. (carnegie  tech.) 
T.  Weisz,  dip.eng.  (graz) 


189  Quebec  Ave. 
78  Roseneath  Gdns. 
23  Division  St. 

62  Brunswick  Ave. 
23  Gormley  Ave. 
86  Gormley  Ave. 
17  Westholme  Ave. 
77  Fifeshire  Rd. 
69  Walmer  Rd. 
59  Brunswick  Ave. 
135  Bristol  Ave. 


DEPARTMENT  OF  ENGINEERING  DRAWING 


Professor  and  Head  of  the  Department 

W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a. 

126  Melrose  Ave. 

Professors 

W.  B.  Dunbar,  b.a.sc. 

241  Glebeholme  Blvd. 

A.  Wardell,  b.a.sc. 

124  Melrose  Ave. 

Assistant  Professors 

C.  L.  Proctor,  b.s.m.e.(o.a.m.c.). 

m.s.m.e.(purdue). 

161 

St.  George  St.,  Apt.  509 

A.  W.  Walker,  m.a. 

31  Alexander  St.,  Apt.  1508 

G.  A.  Wrenshall,  b.e.(sask.) 

358  Spring  Garden  Rd.,  Willowdale 

Lecturer 

H.  R.  Frizzle,  b.sc. (n.s. tech.) 

29  Anndale  Dr.,  Willowdale 

Special  Lecturers 

A.  D.  FiSKEN,  M.C.,  GRAD.R.M.C. 

47  Woodlawn  Ave.  W. 

W.  A.  Skirrow,  m.a. 

Ill  Evelyn  Gres. 

Instructors 

M.  Davis,  b.a.  (cantab.) 

161 

St.  George  St.,  Apt.  509 

L.  P.  Emerson,  b.a.sc. 

Meadowvale 

K.  Enns,  b.a.sc. 

19  Willcocks  St. 

D.  G.  Heller,  b.a. 

65  Nealon  Ave. 

R.  Kurkjian,  b.sc.(beirut-amer.univ.) 

574  Huron  St. 

P.  S.  McLean,  b.a. 

89  Breadalbane,  Apt.  701 

C.  A.  Milburn,  b.a. 

376  Willard  Ave. 

Miss  L.  M.  Phillips,  m.a. 

35  Hawthorne  Ave. 

M.  PuZIAK,  DIP.ENG.  (lWOW) 

180  Madison  Ave. 

G.  G.  Rous,  b.a.sc. 

227  Cottingham  St. 

A.  M.  Sheppard,  b.a. 

128  Flatt  St.,  Hamilton 

P.  WODZIANSKI,  M. SC.  (WARSAW) 

67  Annette  St. 

Special  Instructor 

T.  L.  F.  Rowe 

104  Braemore  Gdns. 

TEACHING  STAFF 
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DEPARTMENT  OF  MECHANICAL  ENGINEERING 


Professor  and  Head  of  the  Department 
s,m.(m.i.t.),  ph.d. 


239  Dawlish  Ave. 


1442  Avenue  Rd. 
211  College  St. 


2075  Annapolis  Ave.,  Port  Credit 
M.A.sc.,  PH.D.  140  Divadale  Dr. 


G.  R.  Lord,  b.a.sg.. 

Professors 

W.  G.  McIntosh,  b.a.sg. 

R.  G.  WiREN,  B.A.SG. 

Associate  Professors 
I.  W.  Smith,  m.a.sg 

L.  E.  Jones,  b.sg.(c.e.)  (man.) 

Assistant  Professors 
F.  G.  Ewens,  M.A.sc. 

F.  C.  Hooper,  b.a.sg.,  d.i.c.(lond.) 

D.  G.  Huber,  m.a.sg. 

P.  B.  Hughes,  b.sg.  (mcg.) 

R.  T.  Waines,  b.a.sg. 

W.  A.  Wallace,  b.a.sg. 

Lecturers 

R.  W.  P.  Anderson,  m.a.sg. 

Z.  W.  Dybgzak,  b.sg.  (lond.) 

T.  L.  Faul,  b.a.sg. 

G.  E.  Godfrey,  m.a.sg. 

S.  V.  Hayes,  b.sg.(birm.),  (Part-time) 

M.  L.  Vogel,  s.b.,  s.m.(m.i.t.) 


466  Oriole  Parkway 
165  Tower  Dr.,  Wexford 
65  Lord  Seaton  Cres.,  Willowdale 
166  Douglas  Dr. 
43  Albertus  Ave. 
148  Duplex  Ave. 

66  Aldershot  Cresc.,  Willowdale 
163  Indian  Rd. 
R.R.  6,  Milton 
163  Indian  Rd. 
449  Whitmore  Ave. 
25  Ashgrove  PL,  Don  Mills 


Special  Lecturers 

R.  O.  King,  m.a.sg. (mcg.)  Mechanical  Bldg. 

W.  Shelson,  b.a.sg.,  m.s.(penn.  state),  ph.d.  72  Castlewood  Rd. 
J.  J.  Traill,  b.a.sg.,  c.e.  4 Ludlow  Ave. 


Instructors 

R.  J.  Kramarsic,  M.A.sc.  148  Duplex  Ave. 

A.  R.  LeFeuvre,  m.a.sg.  418  Horsham  Ave.,  Willowdale 

H.  J,  Leutheusser,  DIPL. ing. ( Karlsruhe)  666  Durie  St. 

C.  H.  Miller,  b.e.,  m.a.sg.  169  Berry  Rd. 


Demonstrators 
T.  H.  Balut,  b.a.sg. 

T.  R.  Boyce,  b.a.sg. 

D.  J.  Clough,  b.a.sg. 

G.  Grodecki,  b.a.sg. 

T.  Gunzler,  b.a.sg. 

J.  F.  Keffer,  b.a.sg. 

K.  G.  Lopez,  b.a.sg.,  c.s. 

G.  A.  Milne,  b.a.sg. 

R.  Mizrahi,  dipl.mech.eng.(lausanne) 
G.  A.  Pritchard,  b.a.sg. (b.c.) 

R.  Robins,  b.a.sg.  (Part-time) 

R.  K.  Suutari,  b.a.sg.  (Part-time) 


354  St.  John’s  Rd. 
2 Taylor  Dr. 
1 Embla  St.,  Don  Mills 
125/2  Rusholme  Rd. 
12  Eastmount  Ave. 
29  Warland  Ave. 
469  Bathurst  St. 
16  Astor  Ave. 
1654  Bathurst  St. 
110  Admiral  Rd. 
321  Beresford  Ave. 
112  St.  George  St. 
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DEPARTMENT  OF  METALLURGICAL  ENGINEERING 


Professor  and  Head  of  the  Department 
L.  M.  PiDGEON,  B.SC.(oX.),  PH.D.  (mCG.),  F.R.S.C. 

185  Rosedale  Heights  Dr. 

Associate  Professors 

G.  B.  Craig^  m.a.sg.,  PH.D.  10  Glenellen  Dr.  E. 

H.  U.  Ross,  m.sg.(mcg.)  20  Blyth  Hill  Rd. 

W.  G.  WiNEGARD,  M.A.sG.,  PH.D.  2143  Russett  Rd.,  R.R.  1,  Port  Credit 


Special  Lecturers 

F.  G.  Bolling,  m.a.sg. 

C.  E.  ElBAUM,  m.a.sg.,  PH.D. 

R.  W.  Smith,  b.sg.,  ph.d. (birm.) 

D.  Wadia,  m.a.sg. 

Part-time  Demonstrators 

G.  Feng,  m.a.sg. 

H.  Hangogk,  m.a.sg. 

W.  Morris,  m.a.sg. 

T.  Plaskett,  b.a.sg. 

B.  Strathdee,  m.a.sg. 

J.  Toguri,  m.a.sg. 


Apt.  3,  931  Avenue  Rd. 
Apt.  301,  77  Erskine  Ave. 
172  Roxborough  Dr. 
161  Inglewood  Dr. 

211  College  St.,  Apt.  126 
30  Vonda  St.,  Willowdale 
30  Khedive  St. 
91  Deloraine  Ave. 
77  McGillivray  Blvd. 
34  Prust  Ave. 


DEPARTMENT  OF  MINING  ENGINEERING 


Professor  and  Head  of  the  Department 
H.  R.  Rige,  b.sg.(qu.) 

Associate  Professors 
W.  A.  M.  Hewer,  b.a.sg. 

S.  E.  Wolfe,  m.a.sg.,  p.eng. 

Lecturer 

E.  F.  Whitlogk,  b.sg.(lond. ),  a.r.s.m. 


9 Highbourne  Rd. 

68  Kingsway  Cres. 
R.R.  1,  Streetsville 

45  Manor  Rd.  E. 


Special  Lecturer 

Mrs.  Helen  Tucker,  a.b.,  a.r.c.t. 

Instructors 

G.  A.  Cox,  A.R.S.M.,  b.sg.(lond. ) 

J.  deGeoffroy,  b.sg.(nangy) 

C.  A.  Hesse,  b.a.sg. 


1524  Douglas  Dr.,  Port  Credit 

33  Burnett  Ave.,  Willowdale 
1582  Bathurst  St. 
201  Mineola  Rd.  W.,  Port  Credit 


INSTITUTE  OF  AEROPHYSICS 
Director;  Head  of  the  Department  of  Aeronautical  Engineering 
and  Aerophysics,  School  of  Graduate  Studies;  Professor  of  Aero- 
nautical Engineering. 

G.  N.  Patterson,  b.sg.(alta),  m.a.,  ph.d.,  f.r.ae.s., 

F.G.A.I.,  F.I.A.S.,  F.R.S.C.  17  Langmuir  Cres. 

Research  Associates ; Associate  Professors  of  Aeronautical  Engineering 
B.  Etkin,  m.a.sg.  9 Stevens  Ave. 

I.  I.  Glass,  m.a.sg.,  ph.d.  6 DeQuincy  Blvd. 

Research  Associates;  Assistant  Professors  of  Aeronautical  Engineering 

J.  G.  Hall,  b.a.sg.  (u.b.g.),  m.a.sg.,  ph.d.  143  Upper  Canada  Dr. 


TEACHING  STAFF 
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G.  K.  KorbacheR;,  DIPL. ing. (Berlin),  ph.d. (braunschweig) 

14  Acton  Ave. 

H.  S.  Ribner,  b.s.(c,lt.),  m.s.^  ph.d. (wash,  u, ) 

Scientific  Consultants  and  Special  Lecturers 

W.  CZERWINSKI,  DIP.ENG.  (POLITCH.LWOW) 

R.  D.  Hiscogks,  b.a.sc.^  m.b.e.,  f.c.a.i. 

E.  KoSKO,  DIP.ENG.  (dANZIG) 

R.  B.  McIntyrE;,  m.a.(cantab.) 

Demonstrators 
E.  L.  Harris,  m.a.sg. 

G.  R.  Ludwig,  m.a.sg. 

D.  M.  MgGregor,  b.a.sg. 

L.  N.  Wilson,  m.a.sg. 

SPECIAL  LECTURER 

W.  O.  G.  Miller,  b.a.sg.  Room  2400,  25  King  St.  W. 

Special  Lecturer  in  Engineering  Law 


66  Transwell  Ave. 

65  Lascelles  Blvd. 
Box  28,  Schomberg 
15  Oakmount  Rd. 
15  Eastbourne  Ave. 

47  Felbrigg  Ave. 
24  Southbourne  Ave. 
3 Elmview  Dr. 
71  Oriole  Pkwy. 


PROFESSORS  OF  OTHER  FACULTIES  GIVING  INSTRUCTION 
TO  STUDENTS  IN  APPLIED  SCIENCE 


Professors 

F.  E.  Beamish,  m.a.  (Chemistry)  277  Heath  St.  E. 

M.  F,  Crawford,  b.a.(west.),  m.a.,  ph.d.,  f.r.s.g.  (Physics) 

143  Heath  St.  E. 

Miss  M.  A.  Fritz,  b.a.(mcg.),  m.a.,  ph.d.,  f.r.s.g.  (Geol.  Sciences) 

388  Brunswick  Ave. 

T.  G.  Graham,  m.b.e.,  b.a.sg.  (Bus.  Admin.)  14  Wainwright  Dr. 

H.  J.  G.  Ireton,  m.a.,  ph.d.  (Physics)  76  Lonsdale  Rd. 

G.  B.  Langford,  b..a.sc.,  ph.d. (corn.),  f.r.s.g. 

(Geol.  Sciences)  118  Glen  Rd. 

W.  Line,  o.b.e.,  b.sc.(mt.a),  m.a.(alta.),  ph.d.(lond.)  (Psychology) 

34  Burnaby  Blvd. 

Marcus  Long,  m.a.,  ph.d. (Philosophy)  209  Lawrence  Ave.  E. 

D.  C.  MacGregor,  b.a.  (Pol.  Econ.)  32  St.  Andrews  Gdns. 

R.  L McIntosh,  m.b.e.,  b.a.,  m.sg.(dal.),  ph.d.(mcg.),  f.r.s.g. 

(Chemistry)  134  Roxborough  Dr. 

I.  R.  Pounder,  m.a.,  ph.d. (chicu)  (Mathematics)  19  Glen  Gordon  Rd. 
A.  Robinson,  m.sc.  (Jerusalem),  ph.d.(lond.) 

(Mathematics)  373  Winnett  Ave. 

G.  de  B.  Robinson,  m.b.e.,  b.a.,  ph.d.(cantab.), f.r.s.g.  (Mathematics) 

20  Whitehall  Rd. 


W.  H.  Watson,  m.a.(edin.),  ph.d. (edin.),  (cantab.),  f.r.s.g. 

(Physics)  29  Castle  Frank  Rd. 

W.  J.  Webber,  b.a. (cantab.)  (Mathematics)  18  Kappele  Ave. 

H.  L.  Welsh,  m.a,.  ph.d.  (Physics)  112  Glencairn  Ave. 

F.  E.  W.  Wetmore,  b.sc.(n.b.),  m.a.,  ph.d.  191  Bayview  Ave. 

J.  T.  Wilson,  o.b.e.,  b.a.,  m.a. (cantab.),  ph.d.(pring.),  f.r.s.g. 

(Physics)  29  Roxborough  St.  E. 
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Associate  Professors 

R.  E.  Deane,  b.a.sc.(b.c.),  ph.d.  (Geol.  Sciences) 

276  Lawrence  Ave.  E. 

D.  A.  S.  Fraser,  m.a.,  a.m.,  ph.d.(princ.)  (Mathematics) 

4 Donwoods  Gr. 

J.  A.  Jacobs,  m.a.,  ph.d.(lond.),  f.r.a.s.  (Physics) 

23  Hemford  Gres.,  Don  Mills 
Mrs.  C.  G.  Krieger-Dunaj,  m.a.,  ph.d.  (Mathematics) 

448  Spadina  Rd. 

R.  W.  McKay,  m.a.,  ph.d.  (Physics)  2 Havergal  Gdns. 

W.  W.  Moorhouse,  m.a.,  ph.d. (col.)  (Geol.  Sciences) 

138  Islington  Ave.  N.,  Islington 
W.  S.  Thompson,  b.gomm.,  m.a. (cantab. ) (Bus.  Admin.) 

Assistant  Professors 

Miss  E.  J.  Allin,  m.a.,  ph.d.  (Physics)  36  Willowbank  Blvd. 

F.  W.  Beales,  m.a. (cantab.),  ph.d.  (Geol.  Sciences)  97  Avenue  Rd. 

F.  N.  Beard,  b.com.,  c.a.  (Pol.  Econ.)  1 The  Wynd 

W.  P.  Brown,  b.sc. (queens,  Belfast),  ph.d.(mich.) 

(Mathematics)  5 Glos  Rd.,  Etobicoke 

W.  J.  Crosby,  m.a.,  ph.d.  (Mathematics)  268  The  Queensway 

Miss  K.  M.  Crossley,  b.a.  (Physics)  76  Duplex  Ave. 

G.  F.  D.  Duff,  m.a.,  ph.d.(princ.)  (Mathematics)  36  McNaini  Ave. 
W.  H.  Gross,  b.sc.(b.c.),  m.a.,  ph.d.  (Geol.  Sciences) 

25  Whitney  Ave. 

A.  G.  H.  Hallett,  B.A.,  PH.D. (cantab.)  (Physics)  12  Meredith  Gres. 
R.  S.  Harris,  m.a.,  ph.d. (mich.),  (English)  158  Glenrose  Ave. 

J.  N.  P.  Hume,  m.a.,  ph.d.  (Physics)  51  Overton  Gres.,  Don  Mills 
D.  G.  Ivey,  m.a.(b.c.),  ph.d.  (notre  dame)  (Physics) 

16  De  Quincy  Blvd. 

K.  C.  Livingston,  m.a.sc.  (Bus.  Admin.)  80  Charles  St.  E. 

D.  D.  Monieson,  b.sg.(vt.),  m.b.a. (miami) 

(Bus.  Admin.)  Apt.  401,  1685  Eglinton  Ave.  W. 

E.  W.  Nuffield,  b.a.,  ph.d.  (Geol.  Sciences) 

Thorncrest  Village,  Islington 

P.  A.  Peach,  b.sc.(edin.),  m.a.,  ph.d.  (Geol.  Sciences) 

21  Touraine  Ave. 

P.  G.  Rooney,  b.sc.(alta.),  ph.d.(cal.i.t.)  (Mathematics) 

160  York  Mills  Rd. 

R.  Richmond,  m.a.,  ph.d.  (Physics)  41  Roslin  Ave. 

J.  C.  Sawatsky,  b.a. (man.),  m.a.,  PHD..  (Bus.  Admin.) 

144  MacLean  Ave. 

G.  D.  Scott,  m.a.,  ph.d.  (Physics)  74  Yorkminster  Rd.,  Willowdale 

F.  G.  Smith,  m.sc.(man.),  ph.d.  (Geol.  Sciences) 

32  Pheasant  Lane,  Thorncrest  Village 
R.  G.  Stanton,  b.a.(west.),  m.a.,  ph.d.  (Mathematics) 

Apt.  402,  1 Harbord  St. 


SECTION  IV.  HISTORICAL  SKETCH 


The  Legislative  Assembly  of  the  Province  of  Ontario  during  the  Ses- 
sion of  1877  gave  its  sanction  to  the  establishment  of  a School  of 
Practical  Science  on  the  basis  proposed  in  the  memorandum  of  the 
Minister  of  Education  confirmed  by  the  Lieutenant-Governor  in  Council 
on  the  3rd  day  of  February,  1887. 

By  the  scheme  thus  aproved  the  Government  effected  an  arrangement 
with  the  Council  of  University  College  whereby  the  instruction  given  by 
its  professors  and  lecturers  in  all  departments  of  science  embraced  in  the 
work  of  the  School  was  made  available  to  students  of  the  School.  This 
arrangement  was  brought  to  an  end  in  1889  by  the  transfer  of  the  de- 
partments of  science,  above  referred  to,  from  University  College  to  the 
University  of  Toronto  under  the  operation  of  the  University  Federation 
Act.  In  order  that  the  students  of  the  School  might  continue  to  enjoy 
the  advantage  of  the  instruction  of  the  above  departments,  the  Senate 
of  the  University  of  Toronto  passed  a statute  in  October,  1889,  affiliating 
the  School  with  the  University.  The  statute  was  confirmed  by  the 
Lieutenant-Governor  on  the  30th  day  of  October,  1889. 

By  an  Order-in-Council,  approved  by  the  Lieutenant-Governor  on  the 
6th  day  of  November,  1889,  a Principal  was  appointed,  and  the  manage- 
ment of  the  School  was  entrusted  to  a council  composed  of  the  Principal 
as  chairman,  and  the  Professors,  Lecturers,  and  Demonstrators  appointed 
in  the  Teaching  Faculty  of  the  School. 

On  December  14th,  1900,  the  Senate,  by  statute  subsequently  ap- 
proved by  the  Lieutenant-Governor  in  Council,  established  a Faculty  of 
Applied  Science  and  Engineering  but  without  assuming  any  liability  for 
its  support  or  maintenance.  Under  this  statute  the  teaching  staff  and 
examiners  of  the  School  of  Practical  Science  became  the  teaching  staff 
and  examiners  of  the  Faculty,  although  the  University  retained  the  right 
to  appoint  the  examiners  for  the  Bachelor  of  Applied  Science  and  pro- 
fessional degrees.  By  the  University  Act  of  1906  the  School  of  Practical 
Science  became  the  Faculty  of  Applied  Science  and  Engineering  of  the 
University  of  Toronto. 

On  April  8th,  1892,  the  Senate  of  the  University  established  the  De- 
gree of  B.A.Sc.,  which  was  open  to  those  who  held  the  Diploma  of  the 
School  and  were  prepared  to  devote  a fourth  year  to  advanced  work.  In 
the  Session  of  1909-1910  a new  course  extending  over  four  years  and 
leading  to  the  Degree  of  B.A.Sc.,  came  into  operation,  taking  the  place 
of  the  long  established  diploma  course  of  three  years,  which  came  to  an 
end  in  the  Session  1910-1911.  In  the  session  1923-24  the  degree  was 
changed  to  B.  Arch,  for  the  students  graduating  in  Architecture.  On 
July  1,  1948,  the  School  of  Architecture  was  separated  from  the  Faculty 
and  became  an  independent  School  with  its  own  Director  and  Council 

With  the  end  of  the  Second  World  War  during  the  summer  of  1945 
the  University  was  faced  with  the  difficult  problem  of  providing  accom- 
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modation  for  almost  double  the  number  of  students  that,  had  been  regis- 
tered in  the  previous  year.  Through  the  efforts  of  the  Chairman  of  the 
Board  of  Governors  and  the  President,  the  University  leased  from  the 
Crown  part  of  the  large  shell-filling  plant  at  Ajax,  twenty-five  miles 
east  of  Toronto,  to  relieve  the  heavy  demand  for  space  at  Queen’s  Park. 
Because  it  became  evident,  at  an  early  stage,  that  a relatively  large  num- 
ber of  students  would  register  in  the  Faculty  of  Applied  Science  and 
Engineering,  it  was  decided  that  the  work  of  the  First  and  Second  Years 
of  this  Faculty  should  be  given  at  Ajax. 

A special  First  Year  session  with  approximately  1400  students  com- 
menced at  Ajax  on  January  14,  1946.  In  the  regular  1946-47  session 
both  First  and  Second  Year  instruction,  except  Second  Year  in  Archi- 
tecture, was  given  at  Ajax  with  1800  registered  in  the  First  Year  and 
1500  in  the  Second  Year.  In  the  1947-48  session  the  enrolment  at  Ajax 
consisted  of  1200  students  in  the  First  Year  and  1400  in  the  Second 
Year.  In  the  session  1948-49,  600  were  registered  at  Ajax  in  the  First 
Year  and  975  in  the  Second  Year.  All  other  instruction  was  given  in 
Toronto. 

To  provide  for  this  self-contained  University  community  at  Ajax, 
there  were  446  acres  and  111  buildings.  The  University  operated  such 
services  as  central  heating,  road  maintenance,  water  supply,  sewage  dis- 
posal, fire  department,  transportation,  post  office,  laundry,  private  hos- 
pital, cafeteria,  tuck  shop  and  barber  shop.  Former  production-line 
buildings  were  altered  to  accommodate  37  lecture  rooms,  20  draughting 
rooms  and  14  laboratories.  In  the  1946-47  session,  2300  students  were 
in  residence,  in  1947-48  there  were  1800  students  and  in  1948-49  there 
were  900.  Student  life  at  Ajax  compared  favourably  with  that  in  To- 
ronto, excellent  accommodation  being  provided  for  a general  circulating 
library,  a technical  library.  Hart  House  Ajax,  the  Athletic  Association, 
the  Health  Service,  Students’  Administrative  Council,  Advisory  Bureau 
for  Ex-Service  Students,  and  a small  chapel. 

With  the  completion  of  the  Wallberg  Building  and  the  extension  of 
the  Mechanical  Building,  additional  accommodation  became  available 
on  the  Queen’s  Park  Campus,  and  this  fact  coupled  with  the  decrease 
in  numbers  entering  each  year  brought  about  the  closing  of  Ajax  on 
May  31,  1949. 


SECTION  V.  ADMISSION  AND  REGISTRATION 


Inquiries  about  admission  to  this  Faculty  should  be  sent  to  the 
Registrar  of  the  University. 

RESTRICTION  OF  REGISTRATION 

For  the  Session  1957-58  registration  in  the  Faculty  of  Applied  Science 
and  Engineering  will  be  limited  in  the  First  Year  to  approximately 
725  students.  Students  admitted  to  advanced  standing  in  the  Second 
Year  will  be  limited  to  approximately  40,  in  the  Third  Year  to  approxi- 
mately 20,  and  in  the  Fourth  Year  to  approximately  60.  These  restric- 
tions will  remain  in  force  until  additional  accommodation  and  facilities 
become  available. 


GENERAL 

1.  Candidates  for  admission  to  the  Faculty  of  Applied  Science  and 
Engineering  must  submit  the  certificates  listed  below  as  evidence  that 
they  are  qualified  to  take  one  of  the  courses  of  instruction  and  proceed 
to  a degree.  To  be  eligible,  applicants  must  have  completed  the 
seventeenth  year  of  their  age.  The  procedure  for  application  and 
registration  is  described  in  paragraph  7 below. 

2.  In  general,  the  holding  of  any  of  the  following  classes  of  certificate 
will  constitute  qualification  for  admission  to  this  Faculty. 

{a)  The  Ontario  Grade  XIII  certificate  as  described  in  paragraph 
3 below. 

(b)  Certificates  of  having  passed  certain  equivalent  examinations 
as  described  in  paragraph  4 below. 

(c)  Certificates  of  undergraduate  work  in  other  universities.  See 
admission  to  advanced  standing,  paragraphs  5 and  6 below. 

The  Senate  will  consider  applications  for  the  recognition  of  certificates 
other  than  those  mentioned  as  occasion  may  require.  Such  certificates 
must  be  accompanied  by  an  official  statement  of  the  miarks  in  the  various 
subjects  upon  which  the  certificate  was  granted. 

Students  from  foreign  countries  must,  in  addition  to  providing  the 
necessary  equivalent  certificates,  give  evidence  of  their  ability  to  under- 
stand lecture  and  laboratory  courses  where  the  English  language  is  used 
exclusively,  and  must  demonstrate  their  ability  to  use  this  language  in 
both  the  spoken  and  written  form,  with  reasonable  facility.  Such  stu- 
dents are  strongly  advised  to  spend  a year  in  Grade  XIII  of  an  Ontario 
Secondary  School  before  seeking  admission  to  this  Faculty. 
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3.  Requirements  for  applicants  presenting  Ontario  certificates. 
Grade  XIII 

Standing  is  required  on  nine  examinations  as  follows: 


English: 

Literature 

Composition 

Mathematics: 

Algebra 

Geometry 

Trigonometry 

Science: 

Chemistry 

Physics 

One  of: 

French 

German 

Greek 

Italian 

Latin 

Spanish 

Authors 
► and 

Composition 

To  be  admitted  applicants  must  have  an  average  of  at  least  64%  on 
the  nine  papers  required  as  shown  above,  in  addition  to  a pass  mark  in 
each. 

Applicants  for  admission  to  the  course  in  Engineering  Physics,  in 
addition  to  meeting  the  general  requirements,  must  have  an  average  of 
at  least  75%  in  the  four  papers:  Algebra,  Geometry,  Trigonometry  and 
Physics.  Those  intending  to  pursue  work  in  Aeronautical  Engineering 
will  register  in  Engineering  Physics,  in  which  course  an  option  will  be 
offered  in  the  Third  and  Fourth  Years,  commencing  with  the  Session 
1957-58.  For  further  information  see  page  59. 


EQUIVALENT  CERTIFICATES 

4.  Certificates  of  the  following  examinations  recognized  as  equivalent 
in  value  to  the  Ontario  Grade  XIII  certificate,  generally  known  as 
Senior  Matriculation,  may  be  accepted  in  so  far  as  they  meet  the  admis- 
sion requirements  of  the  University  of  Toronto  in  subjects  and  per- 
centages and  conform  to  the  admission  requirements  of  the  universities 
of  the  respective  provinces.  A candidate  applying  for  admission  on  such 
certificates  must  submit  an  official  statement  of  the  marks  upon  which 
these  certificates  were  awarded. 

Quebec 

Quebec  Senior  High  School  Leaving  certificate ; the  Senior 
Matriculation  certificate  of  McGill  University. 

Manitoba,  Saskatchewan,  Alberta 

Senior  (Grade  XII)  Matriculation  certificate. 
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British  Columbia 

The  Senior  Matriculation  certificate. 

New  Brunswick,  Newfoundland,  Nova  Scotia,  Prince  Edward 
Island 

Senior  Matriculation  Certificate  of  the  Common  Examining 
Board  of  their  respective  Departments  of  Education.  Second 
and  Third  Year  Certificates  of  Prince  of  Wales  College  are  also 
accepted  from  Prince  Edward  Island. 

England  and  Wales 

Passes  in  the  General  Certificate  of  Education,  Advanced  level  in 
a mathematical  subject  and  in  either  Physics  or  Chemistry;  passes 
at  the  Ordinary  level  in  English  Language,  English  Literature,  a 
language  other  than  English  and  in  either  Physics  or  Chemistry, 
whichever  one  is  not  submitted  at  Advanced  level. 

United  States  of  America 

A United  States  High  School  Graduation  Diploma  will  not 
admit  an  applicant  to  this  Faculty. 

First  Year  College  credits  in  the  required  subjects  from 
accredited  institutions  will  be  accepted  for  admission,  provided 
satisfactory  standing  is  obtained  and  the  approximate  number  of 
semester  hours  of  credit  obtained  as  indicated: 

English  (including  an  intensive  course 


in  Literature ) 6 

Algebra  3 

Analytical  Geometry  3 

Plane  Trigonometry  3 

Physics  3 

Chemistry  3 

A language  other  than  English  6 


ADMISSION  TO  ADVANCED  STANDING 

5.  An  undergraduate  of  another  university  may  be  admitted  to 
advanced  standing  on  such  conditions  as  the  Senate,  on  the  recom- 
mendation of  the  Council  of  the  Faculty,  may  prescribe. 

6.  An  applicant  for  admission  to  advanced  standing  must  submit 

with  his  application  for  admission : ( 1 ) an  official  transcript  of  his 

record  in  the  University  from  which  he  wishes  to  transfer,  showing  in 
detail  the  courses  which  he  has  completed,  with  his  standing  in  each; 
(2)  certificate  of  honourable  dismissal;  (3)  calendar  of  the  university 
giving  a full  description  of  these  courses. 
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PROCEDURE  FOR  APPLICATION  AND  REGISTRATION 

7.  Candidates  for  admission  should  apply  to  the  Registrar  of  the 
University  for  forms  of  applications  for  admission;  they  are  required  to 
fill  in  these  forms  in  duplicate  and  return  them  to  the  Registrar  not 
later  than  September  1st,  together  with  the  following:  {a)  the  Ontario 
Grade  XIII  certificate;  {h)  any  other  evidence  of  ability  to  take  the 
work  proposed.  Failure  to  make  early  application  will  result  in  delay 
and  inconvenience  for  the  candidate. 

8.  Every  person  admitted  to  the  University  as  an  undergraduate  must, 
at  the  time  of  his  or  her  first  medical  examination  by  the  University 
Health  Service,  present  satisfactory  evidence  of  successful  vaccination, 
or  must  be  vaccinated  by  the  examining  physician. 

9.  Every  student  must  register  in  person  with  the  Secretary  of  the 
Faculty  as  prescribed  on  page  5 of  the  Calendar. 

10.  A student  who  fails  to  register  as  prescribed  in  clause  9,  must 
petition  the  Council  for  permission  to  register  late.  The  Council,  how- 
ever, reserves  the  right  to  refuse  the  permission,  or  to  impose  a penalty, 
such  penalty  to  be  reckoned  at  one  dollar  per  day,  or  part  thereof,  that 
elapses  between  the  close  of  registration  as  prescribed  and  the  filing  of 
the  petition. 

11.  A petition  for  permission  to  register  late  must  be  accompanied  by 
a deposit  equal  to  the  estimated  amount  of  the  penalty.  Should  the 
Council  decide  that  no  penalty  is  to  be  imposed,  the  deposit  will  be 
refunded. 


OCCASIONAL  STUDENTS 

Graduates  of  the  University  of  Toronto  and  of  recognized  universities 
who  wish  to  take  one  or  more  undergraduate  subjects  may  be  registered 
as  occasional  students  in  the  Faculty  of  Applied  Science  and  Engineering, 
subject  to  the  approval  of  the  teaching  department  concerned.  Applica- 
tion must  be  made  to  the  Secretary  of  the  Faculty. 

CHILDREN  OF  WAR  DEAD  (EDUCATION  ASSISTANCE)  ACT 

Children  of  War  Dead  (Education  Assistance)  Act  provides  fees  and 
monthly  allowances  for  children  of  veterans  whose  death  was  attributable 
to  military  service.  Enquiries  should  be  directed  to  the  nearest  District 
Office  of  the  Department  of  Veterans  Affairs. 


SECTION  VI.  FEES,  DEPOSITS  AND  EXPENSES 

FEES 

1.  A student  who  desires  to  enrol  in  the  Faculty  of  Applied  Science 
and  Engineering  is  required  to  pay  at  least  the  First  Term  Instalment  of 
fees  on  or  before  the  opening  date  of  the  session,  and  before  he  can 
receive  his  registration  card  from  the  Secretary  of  the  Faculty.  The 
amount  of  the  First  Term  Instalment  of  fees  or  of  the  Total  Fee  for  the 
session  may  be  ascertained  from  the  schedule  of  fees  below. 

2.  The  Second  Term  Instalment  of  fees,  if  not  already  paid,  is  pay- 
able on  or  before  January  15th.  After  this  date  an  additional  fee  of  $3.00 
per  month  or  portion  thereof  (not  exceeding  $10.00),  will  be  imposed 
until  the  whole  amount  is  paid.  All  fees  for  the  session  must  have  been 
paid  in  full  before  the  student  can  be  admitted  to  the  annual 
examinations. 

3.  In  order  to  avoid  delay  in  registration  at  the  opening  of  the  session 
it  is  recommended  that  at  least  the  First  Term  Instalment  of  fees  be 
forwarded  by  mail  as  early  as  possible  in  September,  together  with  a 
form,  in  duplicate,  to  be  provided  by  the  Secretary  of  the  Faculty  and 
filled  out  by  the  student,  giving  his  full  name,  course,  year,  etc. 

4.  University  fees  are  payable  at  the  Office  of  the  Chief  Accountant, 
Simcoe  Hall,  which  will  be  open  for  the  receipt  of  fees  from  9 a.m.  to  5 
p.m.  daily  from  September  9th  to  24th  (Saturdays,  September  14th  and 
21st,  9 a.m.  to  12  noon),  and  from  9 a.m.  to  1 p.m.  daily  except  Satur- 
day during  the  remainder  of  the  session.  Cheques  in  payment  of  these 
fees  should  be  made  payable  to  the  University  of  Toronto  at  par  in 
Toronto. 

5.  Each  undergraduate  enrolled  in  the  Faculty  of  Applied  Science 
and  Engineering  must  pay  annual  fees  to  the  Chief  Accountant  according 
to  the  schedule  below;  the  total  fee  in  each  case  is  made  up  of  the 
academic  fee  and  incidental  fees;  all  incidental  fees  are  payable  in  the 
first  term. 


Schedule  of  Fees 
Men 


Academic 

Year 

I-IV 


I-IV. 


^Academic 

Fee 

tlnci- 

dental 

Fees 

Total  Fee 
(if  paid  in  one 
instalment) 

First 

Term 

Instalment 

Second 

Term 

Instalment 

....$500 

$41 

$541 

$291 

$253 

Women 

....$500 

$23 

$523 

$273 

$253 

*The  Academic  Fee  includes  the  following  fees:  — 

Tuition;  Library  and  Laboratory  Supply;  one  Annual  Examination;  Laboratory 
Fee;  Physical  Education;  and  Degree. 
tThese  Incidental  Fees  include  the  following  fees:  — 

For  men — Hart  House;  Students’  Administrative  Council;  Athletic;  Health 
Service;  Engineering  Society;  Faculty  Athletic  Association. 

For  women — Students’  Administrative  Council;  Athletic;  Health  Service; 
Engineering  Society. 
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OTHER  UNIVERSITY  FEES 

6.  Each  student  is  required  to  pay  to  the  Chief  Accountant  at  the 
opening  of  the  session,  or  as  otherwise  specified,  such  of  the  following 
fees  as  may  be  required  of  him. 

EQUIVALENT  CERTIFICATE  FEE 

7.  Each  student  who  has  been  admitted  to  the  First  Year  upon  a cer- 
tificate or  certificates  granted  outside  the  Province  of  Ontario  and  cover- 
ing all  or  any  part  of  the  admission  requirements,  must  pay  a fee  of  $5.00. 

ADVANCED  STANDING  FEE 

8.  Each  student  who  has  been  admitted  to  advanced  standing  from 
another  university  or  college,  must  pay  a fee  of  $10.00. 

SPECIAL  PHYSICAL  EDUCATION  FEE 

9.  Each  student  who  has  neglected  to  complete  satisfactorily  the 
course  in  Physical  Education  of  the  First  Year,  and  who  must  take  this 
work  during  the  Second  Year  of  his  or  her  attendance  must  pay  a fee 
of  $50.00. 

SUPPLEMENTAL  EXAMINATION  FEES 

10.  Each  candidate  for  a supplemental  examination  is  required  to 
pay  a fee  to  the  Chief  Accountant  not  later  than  August  9th.  The  fee 
is  $10.00  for  one  subject  and  $5  for  each  additional  subject,  including 
laboratory  supplementals.  For  each  supplemental  examination  in  a 
laboratory  subject  requiring  special  supervision,  there  is  an  additional 
fee  of  $10.00.  The  additional  laboratory  supplemental  fee  should  not  be 
paid  until  the  candidate  is  notified  by  the  Secretary. 

OCCASIONAL  STUDENTS  FEES 

11.  The  fee  is  $67.00  per  subject  for  lecture  courses  and  $71.00  per 
subject  for  courses  involving  laboratories,  payable  to  the  Chief  Accountant. 

SUMMARY  OF  STUDENTS*  EXPENSES 

12.  The  following  approximate  statement  of  expenses  will  give  the 
student  a general  idea  of  the  cost  of  obtaining  an  education  in  the 
Faculty  of  Applied  Science  and  Engineering  in  the  University  of 
Toronto,  exclusive  of  personal  expenses:  — 


1.  Fees,  see  schedule,  page  23 

2.  Board  and  Lodging,  per  week $20.00  up 

3.  Books  and  instruments,  per  year about  $100 


SECTION  VII.  COURSES  AND  DEGREES 

1.  At  the  time  of  registration  in  the  Faculty,  the  applicant  is  required 
to  indicate  the  graduating  course  in  which  he  intends  to  proceed  to  a 
degree.  There  are  nine  courses  in  Engineering,  from  which  the  selection 
may  be  made,  viz., 

Civil  Engineering  (Course  1), 

Mining  Engineering  (Course  2), 

Mechanical  Engineering  (Course  3), 

Engineering  and  Business  (Course  4), 

Engineering  Physics  (Course  5), 

Chemical  Engineering  and  Applied  Chemistry  (Course  6), 
Electrical  Engineering  (Course  7), 

Metallurgical  Engineering  (Course  8), 

Applied  Geology  (Course  9), 

Aeronautical  Engineering  (see  page  59). 

2.  The  Degree  of  Bachelor  of  Applied  Science  will  be  awarded  to 
students  who  complete  one  of  the  above  courses. 

3.  The  courses  extend  over  four  academic  years.  A student  must  pass 
in  the  work  of  each  academic  year  before  proceeding  to  the  work  of  the 
next.  See  Sec.  IX. 

4.  If,  for  any  reason,  an  undergraduate  wishes  to  change  his  course, 
he  must  petition  the  Faculty  Council  and  obtain  its  approval.  Such 
petition  should  be  submitted  by  September  15. 

5.  Students  must  conform  to  all  lecture  room  and  laboratory  regu- 
lations. Reports,  briefs,  theses,  and  drawings  become  the  property  of 
the  Council  to  dispose  of  as  it  may  see  fit.  Drawings,  briefs,  and  field 
notes  will  not  be  accepted  unless  they  have  been  made  at  the  time  and 
place  provided  in  the  time-table. 

6.  The  curricula  of  the  courses  of  instruction  are  given  in  Sec.  VIII. 

7.  Examinations  are  conducted  as  explained  in  Sec.  IX. 

8.  Students  in  Civil  Engineering,  Mining  Engineering,  Mechanical 
Engineering,  Engineering  and  Business,  Chemical  Engineering,  Elec- 
trical Engineering,  Metallurgical  Engineering  and  Applied  Geology  are 
required  to  have  practical  experience  in  offices,  shops,  or  field,  before 
their  degree  is  granted.  Students  are  asked  to  submit  certificates  of  this 
experience  as  soon  as  possible  after  the  completion  of  each  period  of 
work.  (See  Sec.  VIII.) 

GRADUATE  STUDY  AND  RESEARCH 

Facilities  are  available  in  the  Departments  of  the  Faculty,  for  grad- 
uates with  good  records  of  this  University  or  of  another  University  of 
comparable  standing,  for  post-graduate  study  and  research  leading  to 
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the  degrees  of  Master  of  Applied  Science  (M.A.Sc.)  and  Doctor  of 
Philosophy  (Ph.D.).  For  further  information  see  the  Calendar  of  the 
School  of  Graduate  Studies.  In  some  cases  financial  support  for  equip- 
ment and  salaries  of  research  assistants  may  be  obtained  through  the 
School  of  Engineering  Research,  an  organization  within  the  Faculty 
established  by  the  late  Dean  Ellis  in  1917. 

Bursaries  and  Scholarships  for  graduate  students  are  available  in 
limited  number  as  shown  on  page  120.  Many  part-time  demonstrator- 
ships are  open  which  permit  post-graduate  work  towards  a degree. 

ASSOCIATIONS  OF  PROFESSIONAL  ENGINEERS 

Graduation  from  the  Faculty  of  Applied  Science  and  Engineering 
leads  to  registration  as  a Professional  Engineer  in  the  various  Asso- 
ciations of  Professional  Engineers  throughout  Canada. 


SECTION  VIIL  CURRICULUM 


The  courses  of  instruction  are  designed  to  give  the  student  a thorough 
grounding  in  the  fundamentals  of  engineering,  and,  in  addition,  sufficient 
familiarity  with  the  practical  application  of  the  principles  to  make  him 
useful  upon  graduation.  The  courses  are  very  similar  in  the  First  Year 
with  the  exception  of  Engineering  Physics.  In  the  succeeding  years 
specialization  develops  to  some  extent  with  provision  in  the  Third  and 
Fourth  years  for  optional  subjects  in  some  of  the  graduating  courses. 

In  the  teaching  of  fundamentals,  instruction  is  not  confined  wholly  to 
Applied  Science.  As  the  future  engineer  is  vitally  concerned  with  the 
development  of  the  country,  it  is  essential  that  he  be  instructed  in  the 
rudiments  of  economics,  administration,  and  business,  which,  with  his 
scientific  training,  will  enable  him  to  increase  his  usefulness  to  the  full. 

Recognizing  the  growing  emphasis  of  outstanding  engineers  and  of  the 
great  professional  organizations  on  the  importance  of  breadth  in  engi- 
neering education,  this  Faculty  liberalized  its  curricula,  effective  with 
the  session  1944-45.  The  subjects  that  are  considered  to  belong  to  the 
liberal  system,  involving  about  6 per  cent  of  the  total  time  of  four 
undergraduate  years,  are  the  following:  English,  Economics,  Modern 
World  History,  Political  Science  and  Philosophy  of  Science. 

Care  has  been  taken  to  co-ordinate  the  liberal  studies  of  the  cur- 
riculum in  such  a manner  as  to  form  an  integrated  whole.  Each  derives 
support  from  those  that  have  gone  before  and  is  the  better  understood 
by  reason  of  them. 

While  a knowledge  of  these  subjects  does  not  form  a part  of  the 
technical  equipment  of  the  engineer,  it  does  add  markedly  to  his  ability 
to  function  as  a broadly  educated  and  effective  citizen  and  thereby 
advances  the  prestige  of  his  profession  and  himself  in  the  mind  of  the 
general  public. 

The  student  who  thoughtfully  attends  to  what  is  offered  in  this  so- 
called  humanistic-social  programme  and  follows  it  by  self-directed  read- 
ing and  reflection  will  without  question  add  notably  to  his  qualifications 
for  ultimate  professional  leadership.  He  will  be  the  better  able  to  dis- 
charge the  double  obligation  laid  upon  him — to  perform  his  technical 
duties  efficiently  and  honourably  and  equally  to  contribute  to  the  poli- 
tical, social,  and  cultural  welfare  of  the  community  and  country  in 
which  he  lives. 

In  some  graduating  courses,  laboratory  work  in  the  Fourth  Year  con- 
sists of  the  investigation  of  some  specific  problem.  In  all  instances,  the 
student’s  knowledge  of  the  original  literature  and  primary  sources  of 
information  is  extended,  and  he  is  given  a very  desirable  and  useful 
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training  in  methods  of  research.  In  this  way  the  undergraduate  course  is 
linked  with  the  graduate  courses  and  with  the  work  of  the  School  of 
Engineering  Research  (page  26). 

As  part  of  the  laboratory  instruction,  excursions  to  places  of  technical 
interest,  both  in  Toronto  and  elsewhere,  are  arranged  by  the  staff.  These 
excursions  are  treated  as  laboratory  periods  with  the  same  requirements 
as  to  attendance  and  reports. 

On  the  following  pages  of  this  section,  the  curriculum  for  each  course 
is  set  forth  in  detail.  The  time  devoted  to  lectures  and  practical  work  is 
indicated  as  accurately  as  possible,  but  is  subject  to  modification  as 
occasion  may  require.  The  programme  and  regulations  regarding  the 
courses  of  study  and  examination,  contained  in  this  Calendar,  hold  good 
for  this  academic  year  only,  and  the  Faculty  of  Applied  Science  and  Engi- 
neering does  not  bind  itself  to  adhere  for  the  whole  period  of  a student’s 
course  to  the  conditions  here  laid  down. 

Communications  relating  to  curricula,  instruction,  and  examinations 
in  the  Faculty  of  Applied  Science  and  Engineering  should  be  sent  to 
the  Secretary  of  the  Faculty. 

For  information  regarding  the  courses  of  study  leading  to  the  post- 
graduate degrees,  Master  of  Applied  Science,  and  Doctor  of  Philosophy, 
see  the  calendar  of  the  School  of  Graduate  Studies,  which  gives  full 
particulars. 


FIRST  YEAR  CURRICULUM 

The  courses  in  Mechanical  Engineering,  Engineering  and  Business, 
Chemical  Engineering,  Electrical  Engineering  and  Metallurgical  Engi- 
neering, designated  as  Division  A have  a common  First  Year  and  the 
courses  in  Civil  Engineering,  Mining  Engineering  and  Applied  Geology 
have  a common  First  Year  differing  from  that  of  Division  A only  in 
that  Surveying  is  included.  The  First  Year  curriculum  in  Engineering 
Physics  is  designated  as  Division  G. 

A student,  on  petition  to  the  Council,  may  be  permitted  to  change 
his  course  at  the  end  of  the  First  Year. 
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Division  A 

Mechanical  Engineering 
Engineering  and  Business 
Chemical  Engineering 
Electrical  Engineering 
Metallurgical  Engineering 


Division  B 

Civil  Engineering 
AND  Mining  Engineering 
Applied  Geology 
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First  Year  Subjects 
Divisions  A & B 

Subject 

No. 

Hours  p 

First  Term 

er  week 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

221,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

275 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Analytical  Geometry 

492,  275 

1 

) 

1 

] 

Calculus 

490,  275 

2 

2 

Descriptive  Geometry 

269 

1 

j 

1 

I 

Physics: 

Electricity 

330 

2 

2 

1 

Mechanics 

20 

2 

Q 

2 

3 

Structure  and  Properties 

r ^ 

of  Matter 

676,  677 

2 

] 

2 

1 

Physical  Education 

640 

- 

2 

- 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying  (Division  B only) . . . 

710,  712 

1 

3 

Division  C 
Engineering  Physics 


First  Year  Subjects 
Division  C 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

223,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

276 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Algebra  and  Geometry 

502,  276 

2 

- 

2 

- 

Calculus 

503,  276 

2 

- 

2 

- 

Descriptive  Geometry 

269 

1 

- 

1 

- 

Physics: 

Electricity 

330 

2 

- 

2 

- 

Statics 

21 

2 

- 

- 

- 

Properties  of  Matter; 

Mechanics  and  Heat 

650,  651 

3 

4 

3 

4 

Physical  Education 

640 

2 

— 

2 
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CIVIL  ENGINEERING 
(Course  1) 

The  normal  course  in  Civil  Engineering  has  been  so  designed  as  to  be 
broad  and  comprehensive,  with  a view  to  meeting  not  only  the  needs  of 
those  who  have  definitely  decided  to  enter  this  branch  of  the  profession, 
but  also  of  those  who  desire  a technical  training  of  such  a basic  character 
as  to  enable  them  to  enter  various  other  fields  of  technical  employment. 
Concurrent  with  the  instruction  in  engineering  subjects,  sufficient  atten- 
tion is  given  to  economic,  legal,  and  administrative  matters  to  make  the 
graduate  in  this  course  fitted  to  enter  not  only  upon  such  work  as 
Municipal  Engineering,  Sanitary  Engineering,  Highway  Engineering, 
Railway  Engineering,  Geodetic  Surveying,  Structural  Engineering,  and 
Hydraulic  Engineering,  but  also  upon  administrative  and  executive  work 
in  both  engineering  and  industrial  undertakings. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  ben  assigned  to  the  subjects  referring  to  a 
more  detailed  description  of  each,  e.g..  Analytical  Geometry,  492, 
page  107. 
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Second  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491 

2 

- 

2 

- 

Descriptive  Geometry 

272 

1 

- 

1 

- 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

li 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing • • • • 

284 

_ 

9 

_ 

6 

Least  Squares 

494 

- 

- 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Practical  Astronomy 

200 

1 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

714,  716 

1 

6 

1 
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Third  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Elasticity 

33 

1 

- 

1 

- 

Cements  and  Concrete 

35,  44 

1 

3 

1 

- 

Structural  Engineering 

Engineering  Problems 

28 

2 

— 

2 

- 

and  Drawing 

297 

- 

9 

- 

9 

Business 

310 

- 

- 

1 

- 

Construction  Surveying 

718 

- 

- 

2 

- 

Control  Surveys  and  Mapping  . 

201 

- 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Engineering  Geology 

382,  383 

2 

1 

2 

2 

Heat  Engines,  Theory 

427,  428 

1 

X 

- 

1 

2 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Machinery 

463,  464 

2 

3 

- 

- 

Modern  World  History 

324 

2 

- 

2 

- 

Photogrammetry 

75 

1 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Survey  Camp 

720 

— 

— 

Students  in  Civil  Engineering  are  required  to  state  not  later  than 
June  30th  following  the  completion  of  their  Third  Year  the  options  they 
desire  to  pursue  in  the  Fourth  Year.  Permission  to  enter  upon  an  option 
must  be  sought  from  the  Council.  This  may  be  withheld  if  the  number  of 
students  offering,  or  conditions  existing  at  the  time,  render  it  impracticable 
to  give  this  work. 
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Fourth  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Engineering  Law 

314 

1 

_ 

_ 

_ 

Highway  Engineering 

217 

1 

- 

2 

- 

Hydraulics 

445,  446 

2 

3 

2 

3 

Industrial  Management 

318 

1 

- 

1 

- 

Municipal  Administration 

and  Contracts 

216 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Reinforced  Concrete 

41,  42 

2 

n 

1 

Sanitary  Engineering 

214,  215 

1 

3 

1 

3 

Thesis  and  Public  Speaking. , . . 

730 

1 

- 

1 

- 

Town  and  Regional  Planning.  . 

218 

1 

- 

- 

- 

And  either  of  the  following 
groups  of  subjects: 

Group  A 

Mechanics  of  Materials 

38 

- 

3 

- 

3 

Soil  Mechanics 

and  Foundations 

40,  50 

2 

- 

1 

3 

Structural  Design 

43,  299 

1 

3 

1 

3 

Theory  of  Structures 

36,  37 

2 

2 

U 

Group  B 

Adjustment  of  Observations.  . . 

523 

- 

- 

- 

3 

Astronomy 

202,  203 

1 

3 

- 

- 

Geodesy 

204,  205 

- 

- 

2 

3 

Photogrammetry 

77,  78 

2 

3 

1 

3 

Survey  Camp 

721 

- 

- 

- 

- 

Town  and  Regional  Planning  . . 

219,  220 

— 

— 

2 

3 
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MINING  ENGINEERING 
(Course  2) 

The  course  in  Mining  Engineering  provides  a broad  training  in  the 
fundamentals  of  engineering. 

The  graduate  is  therefore  well  prepared  to  enter  any  of  the  many 
phases  of  the  mineral  industry  such  as  the  exploration  and  development 
of  new  mineral  areas,  the  mining  of  mineral  deposits  by  both  surface  and 
underground  methods,  and  the  milling  and  metallurgical  treatment  of 
the  ores  and  products.  The  field  of  the  engineer  in  the  mining  of  precious 
metals,  copper,  lead,  zinc  and  nickel  in  Canada  is  now  augmented  by 
the  production  of  iron,  titanium  and  uranium.  Engineering  is  also  in- 
creasingly important  in  the  mining  and  treatment  of  industrial  minerals 
such  as  asbestos,  limestone  and  gypsum.  Moreover,  the  expanding  world 
market  for  mineral  products  is  necessitating  the  utilization  of  ore  deposits 
which  require  the  application  of  the  most  advanced  technological  methods. 

The  course  in  Mining  combines  in  well  balanced  proportions,  studies 
in  the  fields  of  mathematics,  geology,  chemistry,  structures,  mechanics, 
electricity,  metallurgy,  and  economics  and  business,  together  with  courses 
having  particular  reference  to  mining.  In  view  of  the  large  proportion  of 
mining  graduates  employed  in  production  and  supervision,  the  adminis- 
trative viewpoint  is  emphasized  throughout  the  course. 

With  such  diversified  training,  the  Mining  Engineer  is  capable  of 
successful  participation  in  all  branches  of  industry  and  commerce. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  107. 
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Second  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

u 

Engineering  Problems 

and  Drawing 

290 

— 

3 

_ 

3 

Heat  Engines,  Elementary 

420 

1 

- 

- 

- 

Historical  and  Stratigraphic 
Geology 

393 

_ 

_ 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 
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Second  Year  Subjects 
Course  2 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Mining 

165 

- 

- 

3 

_ 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

3 

2 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Theory  of  Measurements 

190 

1 

- 

- 

- 

Third  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Cements  and  Concrete 

35 

1 

- 

1 

- 

Elementary  Structural 

Engineering 

29 

1 

_ 

1 

Engineering  Problems 

and  Drawing 

298 

— 

_ 

_ 

3 

Fluid  Mechanics 

440,  441 

2 

u 

- 

- 

Geological  Field  Work 

411 

- 

- 

- 

- 

Heat  Engines,  Theory 

427,  428 

1 

n 

1 

- 

Metallurgy 

539 

1 

- 

- 

- 

Mineral  Dressing 

180,  182 

2 

- 

2 

6 

Mining 

168 

2 

- 

- 

- 

Mining  Laboratory 

169 

- 

3 

- 

2 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Summer  Essays 

192 

- 

2 

- 

- 

Survey  Camp 

720 

- 

- 

- 

- 

Wet  Analysis 

162 

— 

3 

3 
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Fourth  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Glacial  Geology 

and  Ground  Water 

384,  412 

1 

1 

Hydraulics 

451 

- 

- 

1 

- 

Machine  Design 

469,  470 

1 

- 

1 

3 

Metallurgy 

555,  556 

1 

- 

1 

3 

Mine  Operation 

and  Management 

170,  172 

2 

2 

2 

6 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mine  Ventilation 

175,  176 

2 

3 

- 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Ore  Dressing 

183,  184 

1 

6 

1 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403 

2 

1 

- 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

6 
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MECHANICAL  ENGINEERING 
(Course  3) 

The  mechanical  engineer  is  concerned  with  the  production  and  the 
use  of  power,  and  it  is  part  of  his  work  to  design  and  manufacture  suit- 
able machinery  for  this  purpose,  and  to  install  and  operate  it.  The  in- 
ternal combustion  engine  and  the  steam  turbine  are  the  products  of  his 
effort,  and  he  applies  these  prime  movers  to  automobiles,  aeroplanes, 
locomotives,  and  other  purposes.  His  work  also  includes  the  design  of 
water  turbines  and  their  use  in  hydro-electric  systems. 

Other  branches  of  his  work  are  the  making  of  designs  for  air  com- 
pressors, machine  tools,  pumps,  refrigerating  machines  and  their  appli- 
cation to  storage  warehouses  and  ice-making,  heating  and  ventilating 
equipment,  materials-handling  and  conveying  plants,  and  generally  all 
mechanical  work.  General  industrial  and  administrative  problems  are 
considered. 

The  course  of  study  has  been  devised  to  equip  men  for  work  in  the 
general  field  of  mechanical  and  industrial  engineering. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometiy,  492, 
page  107. 
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Second  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits. . . 

367,  368 

- 

_ 

2 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

286 

_ 

6 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461 

2 

- 

2 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Theory  of  Machines 

465,  466 

3 

3 

3 

3 

Treatment  of  Technical  Data.  . 

449 

“ 

3 
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Third  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business 

310 

_ 

_ 

1 

_ 

Differential  Equations 

507 

1 

- 

1 

- 

Electronics 

345,  346 

2 

1| 

- 

- 

Electrical  Machines 

Elementary  Structural 

377,  378 

2 

u 

2 

3 

Engineering 

29,  298 

1 

3 

1 

3 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Heat  Engineering 

422 

2 

- 

2 

- 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

3 

Machine  Design 

467,  468 

2 

6 

2 

6 

Modern  World  History 

324 

2 

- 

2 

- 

Physical  Metallurgy 

537 

2 

- 

- 

- 

Practical  Experience 

690 

~ 

- 

— 

— 

Fourth  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Engineering  Law 

314 

1 

- 

_ 

_ 

Heat  Engine  Laboratory 

426 

- 

5 

- 

5 

Heat  Power  Engineering 

424 

2 

- 

2 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

Hydraulics 

442,  443,  444 

2 

5 

3 

6 

Industrial  Management 

318 

1 

- 

1 

- 

Internal  Combustion 

425 

1 

- 

1 

- 

Machine  Design 

473,  474 

2 

5 

2 

6 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Reinforced  Concrete 

46,  300 

2 

3 

- 

- 

Thesis 

730 

— 

1 

~ 

3 
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ENGINEERING  AND  BUSINESS 
(Course  4) 

The  Engineering  and  Business  Course  is  primarily  an  engineering 
training  with  less  emphasis  on  technical  instruction  and  more  emphasis 
on  business  and  industrial  engineering  than  is  the  case  with  other  courses. 
The  technical  training  provides  the  graduate  with  the  basic  principles  of 
the  general  courses  in  Civil,  Mechanical,  Chemical,  Electrical  and 
Metallurgical  engineering.  The  business  training  provides  the  graduate 
with  some  of  the  basic  principles  of  business  which  engineers  frequently 
encounter,  such  as  economics,  accounting,  statistics,  marketing,  policy 
and  industrial  management. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Calculus  491,  page  107. 


FIRST  YEAR  CURRICULUM— DIVISION  A,  page  29 


CURRICULUM-ENGINEERING  AND  BUSINESS 


39 


Second  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Accounting 

306 

2 

- 

2 

- 

Alternating-Current  Circuits. . . 

367,  368 

- 

- 

2 

u 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

3 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

Engineering  Problems 

226 

2 

— 

— 

~ 

and  Drawing 

288 

- 

6 

- 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461,  480 

2 

3 

2 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Treatment  of  Technical  Data . . 

449 

“ 

3 

Third  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Economics 

308 

2 

_ 

2 

_ 

Differential  Equations 

507 

1 

- 

1 

- 

Electronics 

345,  346 

2 

n 

- 

- 

Elementary  Structural 

Engineering 

29,  298 

1 

6 

1 

3 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Heat  Engines,  Theory 

421,  423 

2 

- 

2 

3 

Industrial  Management  A 

321 

2 

- 

2 

- 

Machine  Design 

467,  468 

2 

3 

2 

3 

Modern  World  History 

324 

2 

- 

2 

- 

Physical  Metallurgy 

527 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Statistics 

307 

2 

2 

2 

2 
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Fourth  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business  Policy 

309 

3 

2 

3 

2 

Electric  Machines 

342,  343 

2 

3 

- 

- 

Engineering  Law 

314 

1 

- 

- 

- 

Industrial  Management  B 

328 

2 

3 

2 

3 

Industrial  Psychology 

329 

2 

- 

2 

- 

Illumination  and  Acoustics .... 

91,  92 

1 

u 

1 

u 

Manufacturing  Processes 

476,  477 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

li 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Engineering 

47,  301 

2 

- 

2 

3 

Thesis 

730 

— 

2 

— 

2 
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ENGINEERING  PHYSICS 
(Course  5) 

Admission  to  and  promotion  in  this  course  is  granted  only  to  students 
who  meet  the  special  requirements  set  forth  on  page  20  of  this  Calendar. 

The  course  is  designed  to  afford  a training  in  Mathematics  and  Physics 
beyond  that  which  it  is  possible  to  give  in  the  other  undergraduate 
courses  in  engineering.  It  is  believed  that  a wider  and  more  thorough 
acquaintance  with  the  basic  sciences  will  bring  to  the  student  a readier 
appreciation  of  the  nature  of  the  technical  problems  with  which  he  will 
later  be  confronted  and  a greater  facility  in  the  solution  of  them.  A 
course  of  the  kind  offered  should  consequently  be  of  particular  value  to 
those  who  desire  to  enter  governmental  or  industrial  research  labora- 
tories, or  who  wish  to  engage  in  any  original  work  of  investigation  or 
development  in  the  field  of  applied  physics. 

Throughout  the  four  years  of  the  course  an  effort  is  made  to  maintain 
the  practical  point  of  view  in  the  theoretical  instruction.  This  is  effected, 
in  part,  by  adopting  wherever  possible  the  engineering  viewpoint  in  the 
teaching  of  mathematical  and  scientific  subjects,  and,  in  part,  by  the 
inclusion  of  certain  basic  engineering  instruction. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Algebra  and  Calculus,  502, 
page  108. 

FIRST  YEAR  CURRICULUM— DIVISION  C,  page  29 


Second  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Differential  Calculus 

504 

2 

_ 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits 

354,  356 

2 

n 

2 

n 

Elementary  Light 

653 

1 

- 

1 

- 

Elementary  Magnetism 

and  Electricity 

652 

2 

_ 

2 

_ 

Inorganic  Chemistry 

237 

1 

- 

2 

- 

Integral  Calculus  and 

Differential  Equations 

505 

3 

_ 

3 

_ 

Mathematical  Problems 

495 

- 

3 

- 

3 

Mechanics  of  Materials 

23.  31 

2 

- 

2 

3 

Physical  Chemistry 

238 

2 

- 

1 

- 

Physics  Laboratory 

655 

- 

6 

- 

3 

Probability  and 

Numerical  Methods 

501 

2 

_ 

2 

_ 

Theoretical  Mechanics 

520 

1 

- 

1 

- 
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Third  Year  Subjects 
Course  5 

Hours  per  week 

Subject 

First  Term 

Second  Term 

No. 

Lect. 

Lab. 

Lect. 

Lab. 

Advanced  Mechanics 

27 

2 

_ 

2 

- 

Differential  Equations 

509 

1 

1 

1 

1 

Electronics 

366, 379 

2 

u 

2 

n 

Modern  World  History 

324 

2 

2 

Physical  Laboratory 

Thermodynamics  and  Kinetic 

659 

— 

3 

— 

3 

Theory 

657 

2 

- 

2 

- 

Theory  of  Functions 

508 

1 

1 

1 

1 

And  one  of  the  following  options  which  must  be  continued  in  the  Fourth 
Year. 


Option  5a,  Aeronautics 

Aircraft  Design 

10,  11 

1 

3 

- 

- 

Analysis  of  Aircraft  Structures. 

7,8 

1 

n 

1 

Heat  Engines  Theory 

420,  421,423 

2 

3 

2 

Fluid  Mechanics.  

12,  15 

2 

u 

2 

Option  5e,  Electricity 

Acoustics 

97,  98 

2 

u 

- 

- 

Electrical  Machines 

377,  378 

2 

u 

2 

3 

Machine  Design 

471,  472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids . . . 

656 

1 

— 

1 

- 

Option  5s,  X-Rays  and 
Spectroscopy 

Geometrical  Optics 

660,  661 

1 

3 

1 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids . . . 

656 

1 

— 

1 

— 

Option  5g,  Geophysics 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Ph3/'sical  Geoloev 

380,  381 

3 

2 

- 

- 

Physical  Metallurg}^ 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids . . . 

656 

1 

- 

1 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Option  5t,  Thermodynamics 

Fluid  Mechanics 

12,  15 

2 

u 

2 

n 

Heat  Engineering 

422,  423 

2 

3 

2 

3 

Machine  Design 

471,  472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5m,  Physical  Metallurgy 

Machine  Design 

471,472 

1 

3 

] 

3 

Physical  Metallurgy 

533,  534 

2 

3 

2 

3 

Physics  of  Solids  and  Fluids . . . 

656 

1 

— 

1 

— 

Option  5n,  Atomic  Energy 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561,534 

1 

3 

1 

3 

Fluid  Mechanics 

12,  15 

2 

n 

2 

Option  5c,  Chemical 
{commencing  Session  1958-59) 
Chemical  Theory  B ! . 

240 

2 

2 

Chemical  Laboratory 

249 

- 

6 

- 

6 

Fluid  Mechanics 

12,  15 

2 

li 

2 

U 

Physical  Metallurgy 

561 

1 

- 

1 

- 
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Students  in  Engineering  Physics  are  required  to  state  at  the  beginning 
of  the  Third  Year  the  options  they  desire  to  pursue  in  the  Third  and  Fourth 
Years.  Permission  to  enter  upon  an  option  must  be  sought  from  the 
Council.  This  may  be  withheld  if  the  number  of  students  offering,  or 
conditions  existing  at  the  time,  render  it  impracticable  to  give  this  work. 


Fourth  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5e^  Electricity 

Acoustics 

97,  98 

2 

U 

Atomic  Physics 

663 

3 

- 

3 

- 

Circuit  Analysis 

350 

2 

- 

2 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Communications  11 

362 

- 

- 

3 

- 

Communications  Laboratory . . . 

363 

- 

- 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electric  Control  Systems 

357,  358 

2 

u 

2 

H 

Transmission  at  Low  and 

High  Frequency 

352 

3 

Electromagnetic  Theory, 
Applied 

365 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis  Seminar 

730 

- 

- 

1 

_ 

Communications  III 

371 

- 

- 

2 

- 

Options  5s,  X-Rays 
and  Spectroscopy 

Analysis  of  Materials  by 
Spectrographic  and  X-Ray 
Methods 

669 

1 

1 

Atomic  Physics 

663 

3 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

_ 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations  of 
Mathematical  Physics 

521 

2 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Optics,  Advanced 

666 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

9 

- 

9 

Thesis  Seminar | 

730 

- 

- 

1 

- 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5gy  Geophysics 

Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

_ 

2 

. 

Electromagnetic  Theory, 

Applied 

365 

2 

_ 

2 

Geophysics 

670,  672 

2 

6 

2 

6 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physics  of  the  Earth 

675 

2 

- 

2 

- 

Structural  Geology 

397,  398 

1 

3 

1 

2 

3 

Thesis  Seminar 

730 

- 

- 

1 

- 

Option  5c,  Chemical 
(commencing  Session  1959-60) 
Atomic  Physics 

663 

3 

3 

Chem.  Eng.  Laboratory 

252 

- 

6 

- 

9 

Chem.  Eng.  Thermodynamics 
and  Kinetics 

256 

2 

2 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Diffusion  and  Mass  Transfer.  . 

261 

2 

- 

2 

- 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Organic  Chemistry 

250,  258 

2 

3 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis  Seminar 

730 

- 

- 

1 

- 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5t,  Thermodynamics 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

_ 

Electrical  Machines 

377,  378 

2 

3 

2 

3 

Gas  Dynamics 

13 

2 

- 

2 

- 

Heat  Engineering  Laboratory . . 

426 

- 

6 

- 

6 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Heat  Transfer 

and  Refrigeration 

429 

1 

_ 

1 

Internal  Combustion  Engines.  . 

425 

1 

- 

1 

- 

Machine  Design 

478 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Vibration  Engineering 

99,  100 

1 

3 

1 

3 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5m,  Physical  Metallurgy 
Atomic  Physics 

663 

o 

O 

3 

Communications  I 

360,  361 

3 

3 

- 

- 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

_ 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

_ 

2 

_ 

Operational  Methods 

364 

2 

- 

2 

- 

Physical  Metallurgy 

557,  558 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis  Seminar 

730 

- 

- 

1 

- 

Option  5n,  Atomic  Energy 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

_ 

Electric  Control  Systems 

357,  358 

2 

n 

2 

n 

Electromagnetic  Theory, 

Applied 

365 

2 

_ 

2 

_ 

Gas  Dynamics 

13 

2 

- 

2 

- 

Nuclear  Reactor  Theory 

664 

2 

- 

2 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis  Seminar 

730 

1 
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CHEMICAL  ENGINEERING  AND  APPLIED  CHEMISTRY 
(Course  6) 

The  chemical  engineer  is  concerned  with  the  development  and  opera- 
tion of  processes  by  means  of  which  matter  is  chemically  altered  to  a 
more  useful  form,  and  in  the  design,  construction,  operation  and  man- 
agement of  plant  in  which  to  effect  such  changes.  Apart  from  such 

obviously  chemical  processes  as  those  concerned  with  the  production  of 

acids,  alkalis,  salts,  petroleum,  rubber  products,  pulp  and  paper,  ex- 
plosives, paints  and  varnishes,  soap,  plastics,  etc.,  there  are  many  indus- 
trial processes  where  chemistry  plays  a part,  or  where  a knowledge  of 
chemistry  is  valuable.  There  is  thus  a wide  field  of  endeavour  for  the 

chemical  engineer.  In  order  to  equip  a student  to  enter  this  field,  the 

course  in  chemical  engineering  is  intended  to  provide  the  student  with 
training  in  the  principles  of  the  major  divisions  of  chemistry  and 
chemical  engineering,  together  with  an  understanding  of  such  other 
engineering  subjects  as  thermodynamics,  hydraulics,  electricity,  mechan- 
ics of  materials,  and  machine  design. 

As  part  of  the  work  of  the  Fourth  Year  each  student  is  assigned  a 
problem  involving  original  investigation,  in  order  to  let  him  apply  to 
some  extent  what  he  has  learned,  and  to  introduce  him  to  the  chemical 
literature.  It  also  serves  as  an  introduction  to  research  for  those  who  are 
attracted  to  it,  and  who,  because  of  their  basic  training  are  equipped  to 
carry  on  research  in  chemistry  or  chemical  engineering  at  the  graduate 
level  or  in  laboratories  outside  the  university. 

For  those  students  considering  taking  up  the  teaching  of  science  as  a 
profession,  the  nature  and  extent  of  the  thesis  subject  in  the  Fourth 
Year  may  be  modified  to  allow  the  student  to  take  such  other  in- 
struction as  may  be  necessary  to  shorten  the  time  required  before  be- 
coming professionally  qualified. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  107. 
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Second  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Analytical  Chemistry 

232,  233 

2 

9 

- 

- 

Laboratory 

229 

- 

- 

- 

- 

Calculus 

491,  287 

2 

2 

n 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

375,  376 

2 

3 

2 

3 

Industrial  Chemistry 

230,  235 

3 

- 

- 

12 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23 

2 

- 

2 

- 

Organic  Chemistry 

234 

- 

- 

3 

- 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

* 

Third  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemical  Laboratory 

249 

_ 

6 

_ 

6 

Chemical  Theory  A 

239 

1 

- 

1 

- 

Chemical  Theory  B 

240 

2 

- 

2 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

246,  247 

2 

u 

- 

- 

Heat  Engines,  Theory 

431,  423 

2 

- 

- 

3 

Industrial  Chemistry 

241 

- 

- 

3 

- 

Introduction  to  Mass 

and  Heat  Transfer. ......... 

242 

2 

2 

3 

Modern  World  History 

324 

2 

- 

2 

- 

Organic  Chemistry 

244,  245 

2 

9 

2 

6 

Practical  Experience. 

690 

- 

- 

- 

Public  Speaking 

319 

1 

1 

- 
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j Hours  per  week 


Fourth  Year  Subjects 
Course  6 

Subject 

No. 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Mathematics  in 

Chemical  Engineering 

255 

3 

Chemical  Engineering  Thermo- 
dynamics and  Kinetics 

256 

2 

_ 

2 

Chemical  Engineering 

Laboratory 

251 

_ 

10 

_ 

Chemical  Plant  Design 

254 

1 

- 

- 

3 

Fluid  Mechanics 

452,  453 

2 

3 

- 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

478,  470 

2 

- 

2 

3 

Mass  Transfer  Operations 

253 

2 

- 

2 

- 

Organic  Chemistry 

257 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

- 

3 

- 

18 
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ELECTRICAL  ENGINEERING 
(Course  7) 

In  following  his  profession,  an  electrical  engineer  will  find  necessary  a 
knowledge  of  many  fields  in  addition  to  that  of  applying  things  electrical 
for  the  benefit  of  humanity.  For  this  reason  the  course  includes  not  only 
mathematics,  mechanics,  physics  and  chemistry,  but  also  heat  engines, 
hydraulics,  theory  of  mechanisms,  machine  design,  business,  economics, 
engineering  law,  and  other  non-electrical  subjects. 

In  the  electrical  field  much  time  is  given  to  the  calculation  of  circuits 
of  electric,  magnetic,  and  dielectric  types,  methods  of  measurement  of 
various  quantities  in  direct  and  alternating  current  circuits,  theory  of 
generators,  motors,  magnets,  and  other  apparatus,  design,  electrical  trans- 
mission of  energy,  and  many  related  matters  of  interest.  A great  variety 
of  problems  for  solution  is  one  means  of  developing  understanding.  In 
the  Fourth  Year  the  proportion  of  time  given  to  electrical  engineering 
is  much  greater  than  in  earlier  years. 

A training  of  this  nature  should,  with  subsequent  experience,  enable  a 
student  to  develop  into  a useful  and  valued  member  of  the  profession, 
whether  his  natural  abilities  lead  him  into  technical,  commercial,  or 
administrative  responsibilities. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  107. 
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Second  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  I 

332 

2 

- 

_ 

_ 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491,  288 

2 

3 

2 

3 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Fundamentals 

333 

2 

- 

2 

- 

Electrical  Laboratory 

334 

- 

- 

- 

6 

Electricity 

338 

- 

- 

2 

- 

Elementary  Heat  Engines ..... 

420 

1 

- 

- 

- 

Elementary  Machine  Design. . . 

462 

- 

- 

2 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

288 

_ 

6 

3 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 
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Third  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  11 

341 

2 

_ 

2 

_ 

Business 

310 

- 

- 

1 

- 

Direct  Current  Machines 

339 

2 

- 

- 

- 

Electrical  Problems 

335 

- 

2 

- 

4 

Electrical  Laboratory 

344 

- 

3 

- 

3 

Electronics 

337 

2 

- 

2 

U 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

- 

Fluid  Mechanics 

440,  441 

2 

3 

2 

- 

Machine  Design 

Mathematical  Applications  in 

475,  468 

2 

— 

2 

3 

Electrical  Engineering 

336 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Practical  Experience 

690 

“ 

~ 
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Fourth  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current 

Machinery  I 

353 

3 

Circuit  Analysis 

351 

2 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

~ 

- 

Electrical  Laboratory 

355 

- 

3 

- 

n 

Electrical  Problems 

and  Seminar 

359 

2 

2 

Electric  Control  Systems 

357,  358 

2 

H 

2 

u 

Engineering  Law 

314 

1 

- 

- 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Thesis 

730 

- 

- 

- 

- 

Transmission  at  Low  and 

High  Frequencies 

352 

3 

- 

- 

- 

And  one  of  the  following  groups 
of  subjects: 

Group  A 

Acoustics 

82,  83 

2 

u 

Communications  II 

362 

- 

- 

3 

- 

Communications  III 

371 

- 

- 

2 

- 

Communications  Laboratory. . . 

363 

- 

- 

- 

4| 

Group  B 
Alternating-  C urrent 

Machinery  II 

369,  370 

2 

u 

Electric  Power  Systems 

373 

- 

- 

2 

2 

Illumination 

93,  94 

~ 

2 

3 
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METALLURGICAL  ENGINEERING 
(Course  8) 

No  other  materials  approach  the  metals  in  strength,  and  the  whole 
fabric  of  modem  civilization  is  dependent  on  their  properties.  The  fields 
of  employment  for  graduates  lie  in  production  metallurgical  industries, 
the  industries  which  fabricate  metals,  and  in  sales  and  research.  Metal- 
lurgical research  facilities  have  notably  been  increased  in  recent  years 
in  Canada. 

The  metallurgical  engineer  is  concerned  with  the  winning  of  metals 
from  ores.  Since  virgin  metals  rarely  possess  useful  physical  properties, 
the  second  task  of  the  metallurgist  is  to  produce  alloys,  such  as  steel, 
which  have  suitable  physical  properties. 

Both  physical  and  extractive  metallurgy  are  based  upon  the  sciences  of 
chemistry  and  physics.  It  is  believed  that  a wider  knowledge  of  the  basic 
sciences  will  bring  to  the  student  a readier  appreciation  of  the  technical 
problems  with  which  he  will  be  later  confronted  and  a greater  facility  in 
their  solution.  To  achieve  this  end,  greater  emphasis  is  placed  upon 
physics  and  chemistry  in  the  earlier  years  of  the  course.  It  follows  that 
this  course  will  be  of  greater  value  to  students  who  have  obtained  a good 
standing  in  mathematics  and  science.  In  addition  to  instruction  in  ex- 
tractive and  physical  metallurgy,  engineering  subjects  are  provided  to 
give  a general  knowledge  of  mechanics  of  materials,  machine  design,  etc. 
The  course  includes  the  non-technical  subjects,  such  as  Economics  and 
English,  which  are  common  to  all  courses  in  the  Faculty. 

Courses  in  production  metallurgy  cover  the  theory  and  practice  of 
winning  aluminium,  copper,  iron,  lead,  magnesium,  nickel,  zinc,  etc., 
from  their  ores.  Physical  Metallurgy  courses  cover  the  structure  and 
properties  of  alloys,  including  microscopic,  x-rays  and  mechanical 
methods  of  investigation. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  107. 
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Second  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

228 

- 

4 

_ 

4 

Calculus 

491 

2 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

Engineering  Problems 

375,  376 

2 

3 

2 

3 

and  Drawing 

289 

- 

3 

- 

3 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Metallurgy 

530 

1 

- 

1 

- 

Optics 

72,  73 

1 

3 

1 

3 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

“ 

CURRICULUM— METALLURGICAL  ENGINEERING 


55 


Third  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

Metallurgical  Problems 

246,  247 

2 

u 

Laboratory 

Metallurgical 

536 

4 

“ 

6 

Thermodynamics  I 

535 

2 

- 

2 

- 

Mineral  Dressing 

180 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

Principles  of  Extractive 

690 

— 

— 

— 

Metallurgy 

Principles  of  Physical 

531,  532 

2 

3 

2 

6 

Metallurgy 

533,  534 

2 

3 

2 

3 

Fourth  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Extractive  Metallurgy 

Laboratory 

552 

6 

Ferrous  Extractive  Metallurgy. 

551 

1 

- 

1 

- 

Fluid  Mechanics 

452 

2 

- 

- 

- 

Heat  Transfer 

432 

- 

- 

2 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

469,  470 

1 

- 

1 

3 

Metallurgical 

Thermodynamics  1 1 

553 

1 

1 

Metallurgical  Problems 

Laboratory 

554 

2 

2 

Non-Ferrous  Extractive 

Metallurgy 

550 

1 

1 

. 

Ore  Dressing 

182,  183 

1 

- 

1 

6 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

557,  558 

2 

6 

2 

3 

Practical  Experience 

690 

- 

- 

- 

- 

Thesis 

730 

- 

8 

- 

10 
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APPLIED  GEOLOGY 
(Course  9) 

The  expanding  Canadian  economy  is  making  ever  growing  demands 
on  the  Mineral  Industry  for  raw  products — iron,  copper,  uranium, 
gas,  petroleum,  etc.  Geologists  play  an  important  part  in  this  industry. 
They  belong  to  a team — ^whose  other  members  are  mining  engineers  and 
metallurgists — responsible  for  finding  new  deposits  of  metals,  mining 
them,  and  extracting  the  metals  from  the  ores.  In  addition,  geologists 
are  widely  employed  in  the  petroleum  industry. 

The  course  in  Applied  Geology  provides  a training  in  the  funda- 
mentals of  the  geological  sciences  and  graduates  in  this  course  are  suit- 
ably trained  to  enter  the  ranks  of  professional  geologists.  Students  also 
take  work  with  related  departments,  such  as  Mining  Engineering,  Metal- 
lurgical Engineering,  Chemical  Engineering  and  Civil  Engineering,  and 
in  this  way  have  some  knowledge  of  other  fields  of  engineering. 

The  geological  subjects  are  selected  so  that  they  will  carry  the  student 
through  from  an  introductory  course  to  a stage  where  he  has  a useful 
knowledge  of  the  broad  field  of  the  subject.  He  is  properly  trained  to 
find  employment  in  mining  geology,  petroleum  geology,  or  engineering 
geology.  Such  work  may  be  with  exploration  companies,  oil  companies 
or  mining  companies. 

Graduates  in  Applied  Geology  who  wish  further  specialized  training 
in  geology  may  proceed  to  the  M.A.Sc.  or  Ph.D.  degrees,  and  thus 
qualify  themselves  for  employment  with  government  geological  surveys 
or  as  university  teachers. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  107. 
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Second  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Engineering  Problems 

and  Drawing 

290 

_ 

3 

_ 

3 

Historical  and  Stratigraphical 
Geology 

393,  394 

_ 

3 

2 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mining 

165 

- 

- 

3 

- 

Optics 

72,  73 

1 

- 

1 

3 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

3 

2 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Theory  of  Measurements 

190 

1 
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Third  Year  Subjects 
Course  9 

Subject 

No. 

Hours  pi 

First  Term 

er  week 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Descriptive  Mineralogy 

388 

- 

2 

- 

2 

Elementary  Geochemistry 

385 

2 

- 

2 

- 

Geological  Field  Work 

411 

- 

- 

- 

- 

Metallurgy 

539 

1 

- 

- 

- 

Mineral  Dressing 

186 

2 

- 

- 

- 

Mining 

168 

2 

- 

- 

- 

Modern  World  History 

324 

2 

- 

2 

- 

Ore  Microscopy 

389 

- 

- 

- 

3 

Palaeontology 

395,  396 

2 

2 

2 

2 

Petrology 

391,  392 

3 

2 

2 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Stratigraphy  snd  Sedimentation 

409,  410 

1 

- 

- 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Survey  Camp 

720 

~ 

Fourth  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Geology  of  Canada 

401 

1 

- 

1 

- 

Geological  Field  Trips 

412,413,414 

- 

- 

- 

- 

Geophysics 

671,  673 

1 

3 

1 

3 

Metallurgy 

555 

1 

- 

1 

- 

Mineral  Deposits 

399,  400 

2 

- 

2 

3 

Mine  Operation 

and  Management 

170,  173 

2 

_ 

2 

3 

Mining  Geology 

405,  406 

- 

3 

2 

- 

Petroleum  Geology 

407,  408 

2 

- 

2 

3 

Pleistocene  Geology 

402 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403,  404 

2 

3 

- 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

— 

6 

— 
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AERONAUTICAL  ENGINEERING 

A program  of  study  has  been  designed  to  prepare  the  student  for  a 
career  in  aeronautical  engineering.  It  includes  the  following  elements: 
(a)  an  introduction  to  the  fundamentals  of  mathematics,  physics,  and 
chemistry,  (b)  a survey  of  aerodynamics,  instrumentation,  propulsion, 
and  structures,  and  (c)  an  advanced  treatment  of  the  subjects  required 
for  modern  design  and  research  in  aeronautics  such  as  supersonic  aero- 
dynamics, wing  theory,  airplane  dynamics,  and  jet  propulsion.  Under 

(a)  and  (b)  the  student’s  training  is  necessarily  broad  since  the  aero- 
nautical engineer  must  be  able  to  visualize  the  airplane  as  a complete 
unit.  The  more  advanced  knowledge  needed  for  the  detailed  design  of 
new  aircraft  is  provided  under  (c).  This  final  stage  of  the  program  of 
study  is  particularly  significant  since  the  aeronautical  engineer  must  also 
be  prepared  to  investigate  the  many  difficult  problems  that  arise  in  the 
development  of  modern  aircraft  of  high  performance  and  make  the  best 
possible  use  of  the  results  of  such  investigations  when  applied  to  design. 
It  is  possible  to  provide  (a)  and  (b)  in  a four-year  undergraduate 
course,  but  the  final  intensive  training  under  {c)  must  be  left  for  a 
graduate  year. 

The  program  of  study  which  leads  to  status  as  a well-qualified  aero- 
nautical engineer,  has  been  established  in  two  parts  as  follows: 

(i)  Undergraduate  Course.  The  student  registers  in  the  course  in 
Engineering  Physics,  subject  to  the  entrance  requirements  given  on  page 
20  of  this  Calendar.  This  course  provides  the  requisite  training  in  the 
fundamental  sciences  (see  (a)  above).  The  advanced  subjects  required 
specifically  for  the  Aeronautics  option  to  be  selected  in  the  third  and 
fourth  years  are  given  by  the  staff  of  the  Institute  of  Aerophysics  (see 

(b)  above).  The  student  will  receive  the  degree  of  Bachelor  of  Applied 
Science  upon  completion  of  this  part  of  the  program. 

(ii)  Graduate  Course.  The  student  will  then  continue  his  training 
(see  (c)  above)  in  the  Department  of  Aeronautical  Engineering  and 
Aerophysics,  School  of  Graduate  Studies,  as  a candidate  for  the  degree 
of  Master  of  Applied  Science.  Details  regarding  entrance  regulations 
and  courses  of  study  are  given  in  the  Calendar  of  the  School  of  Graduate 
Studies.  The  facilities  of  the  Institute  of  Aerophysics  are  available  to 
the  student,  and  financial  assistance  is  provided  through  research 
assistantships. 

It  should  be  noted  that  a student  who  has  graduated  in  another 
branch  of  engineering  and  who  desires  to  become  an  aeronautical  engi- 
neer may  proceed  directly  with  (ii)  above,  but  in  this  case  the  course 
leading  to  the  M.A.Sc.  degree  must  be  arranged  so  that  deficiences  in 
his  undergraduate  training  are  made  up. 

Students  who  registered  in  the  undergraduate  course  in  Aeronautical 
Engineering  in  1954  or  before  will  continue  with  this  course  as  outlined 
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in  the  following  table  until  graduation.  Nevertheless,  these  students  are 
advised  to  extend  their  training  under  (ii)  above.  Students  entering  the 
University  in  1955  and  after,  who  desire  to  undertake  the  program  out- 
lined above,  will  register  in  Engineering  Physics  (see  the  outline  of  the 
First  Year  on  page  29). 

GRADUATE  STUDY  FOR  THE  PH.D.  DEGREE 

Further  graduate  study  leading  to  the  Ph.D.  degree  is  offered  by  the 
Department  of  Aeronautical  Engineering  and  Aerophysics.  Entrance 
regulations,  courses  of  study,  and  other  information  may  be  obtained 
from  the  Calendar  of  the  School  of  Graduate  Studies.  For  details  of 
research  projects  and  assistantships,  students  should  consult  the  Director 
of  the  Institute  of  Aerophysics. 


Fourth  Year  Subjects 
Course  10 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Aircraft  Propulsion 

9,  14 

2 

_ 

2 

1 

Aircraft  Design 

3,  4 

2 

6 

2 

3 

Analysis  of  Aircraft  Structures . 

5,  6 

2 

3 

2 

3 

Applied  Aerodynamics 

Differential  Equations  of 

1,  2 

2 

4^ 

2 

4^ 

Mathematical  Physics 

521 

2 

- 

2 

- 

Gas  Dynamics 

13 

2 

n 

2 

u 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Thesis 

730 
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OUTLINE  OF  LECTURE  AND  LABORATORY  SUBJECTS 

On  the  pages  that  follow  a brief  description  is  given  of  the  lectures 
and  laboratory  subjects  prescribed  in  the  preceding  tables  of  curriculum. 
The  numbers  before  the  subjects  are  the  reference  numbers  assigned  in 
the  tables.  For  example,  21.  Statics,  means  the  course  of  lectures  indi- 
cated by  this  number  in  the  table  of  curriculum  for  the  First  Year  on 
page  29. 


INSTITUTE  OF  AEROPHYSICS 

1.  Applied  Aerodynamics.  B.  Etkin. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Two  dimensional  airfoil  theory;  finite  wing  theory;  perform- 
ance calculation;  stability  and  control. 

Reference  books:  Airfoil  and  Airscrew  Theory — Glauert.  Air- 
plane Performance,  Stability  and  Control — Perkins  & Hage. 
Foundations  of  Aerodynamics — Kuethe  & Schetzer. 

2.  Applied  Aerodynamics  Laboratory.  B.  Etkin,  G.  K.  Korbacher. 

Course  10,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Half  of  the  time  allotted  is  spent  in  the  drafting  room  working 
problems  on  applied  aerodynamics.  The  other  half  is  spent  in  the 
wind-tunnel  laboratory,  where  experiments  are  conducted  to 
illustrate  the  principles  of  fluid  mechanics,  and  to  demonstrate 
typical  aerodynamic  data. 

Reference  book:  Wind  Tunnel  Testing — Pope. 

3.  Aircraft  Design.  R.  D.  Hiscocks,  W.  Czerwinski. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Design  problems  are  worked  out  by  the  students  in  conjunction 
with  the  lectures.  Typical  structural  flight  envelopes  are  derived 
for  low  and  high  speed  airplanes.  The  origin  and  magnitude  of 
loads  which  are  critical  in  the  design  of  various  components  are 
considered.  Specific  problems  include  the  detail  design  of  riveted 
and  bolted  joints.  The  importance  of  good  detail  design  in  avoid- 
ing fatigue  troubles  is  emphasized  and  aeroelastic  phenomena  are 
considered. 

4.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks,  W.  Czerwinski. 

Course  10,  IV  Year;  6 hrs.  laboratory  first  term,  3 hrs.  labora- 
tory second  term. 

Problems  based  on  the  lectures  in  subject  3 are  worked  out 
during  these  periods. 

5.  Analysis  of  Aircraft  Structures.  E.  Kosko. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  advanced  course  continuing  subject  7.  Stress  and  deflection 
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analysis  of  indeterminate  structures;  stability  of  elastic  and  in- 
elastic columns;  beam-column  problems;  buckling  of  plain  and 
stiffened  plates;  post-buckling  behaviour;  diagonal-tension  field 
webs. 

Reference  books:  Aircraft  Structural  Mechanics — Steinbacher 
and  Gerard.  Aircraft  Structures — Peery. 

6.  Analysis  of  Aircraft  Structures.  E.  Kosko. 

Course  10,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Application  of  the  theory  given  in  the  lectures  of  subject  5 to 
various  problems  taken  from  aircraft  practice. 

7.  Analysis  of  Aircraft  Structures.  H.  S.  Ribner. 

Course  5a,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

An  introductory  course  with  emphasis  on  the  physical  prin- 
ciples underlying  aircraft  structural  analysis.  The  main  topics 
are:  Theory  of  beams — symmetric,  unsymmetric,  inhomogeneous, 
and  curved ; theory  of  thin- web  beams  and  shells  in  terms  of  shear 
flow;  energy  methods;  indeterminate  structures. 

Reference  book:  Aircraft  Structural  Mechanics — Steinbacher 
and  Gerard. 

8.  Analysis  of  Aircraft  Structures.  H.  S.  Ribner. 

Course  5a,  III  Year;  3 hrs.  laboratory,  alternate  weeks,  both 
terms. 

Problems  based  upon  the  lectures  in  subject  7 are  worked  out 
during  these  periods. 

9.  Aircraft  Propulsion.  G.  K.  Korbacher. 

Course  10,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Thermodynamic  and  aerodynamic  fundamentals  of  gas  tur- 
bines, jet  engines,  rocket  motors,  pulse  and  ram  jets — thrust,  pro- 
pulsion power  and  efficiency,  blade  theory;  turbine,  compressor, 
and  combustion  chamber  design  features  and  performance. 

Reference  book:  Jet  Propulsion  and  Gas  Turbines — Zucrow. 

10.  Aircraft  Design.  R.  D.  Hiscocks. 

Course  5a,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introductory  course  with  the  emphasis  on  the  practical 
aspects  of  airframe  design.  The  relative  merits  of  various  materials 
are  examined,  and  suitable  applications  and  appropriate  strength 
factors  suggested.  Different  methods  of  construction  are  compared 
on  the  basis  of  strength,  weight,  and  cost.  Castings,  forgings,  and 
welded  assemblies  are  discussed  in  some  detail  and  illustrative 
problems  are  worked  out  in  the  classroom. 

Reference  book:  Strength  of  Metal  Aircraft  Elements:  Docu- 
ment— ANG-5. 
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11.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks. 

Course  5a,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Problems  based  on  the  lectures  of  subject  10  are  worked  out 
during  these  periods. 

12.  Fluid  Mechanics.  J.  G.  Hall. 

Courses  5a,  5c,  5n,  5t,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Introductory  aerodynamics;  vector  calculus;  inviscid  flow  equa- 
tions; incompressible  source,  sink,  and  doublet  flows  including 
complex  variable  applications;  compressible  flows;  viscous  flows 
including  drag  and  boundary  layers. 

Reference  books:  Fluid  Dynamics — Streeter;  Introduction  to 
Aeronautical  Dynamics — Rauscher;  Engineering  Applications  of 
Fluid  Mechanics — Hunsaker  and  Rightmire;  Principles  of  Aero- 
dynamics— Dwinnell. 

13.  Gas  Dynamics.  I.  I.  Glass. 

Courses  5n,  5t  and  10,  IV  Year;  2 hrs.  lectures  per  week,  both 

terms. 

Introductory  thermodynamics;  equations  of  motion;  shock 
waves;  nozzle  and  diffuser  flow;  adiabatic  and  isothermal  duct 
flow  with  friction;  compressibility  effects;  basic  two-dimensional 
supersonic  flows;  aerodynamic  measurements;  method  of  small 
perturbations;  two-dimensional  supersonic  profiles. 

Reference  books:  Foundations  of  Aerodynamics — Kuethe  and 
Schetzer.  Engineering  Supersonic  Aerodynamics — Bonney.  Intro- 
duction to  Aerodynamics  of  a Compressible  Fluid — Liepmann 
and  Puckett.  Thermodynamics  of  Fluid  Flow — Hall. 

14.  Aircraft  Propulsion  Laboratory.  G.  K.  Korbacher. 

Course  10,  IV  Year;  Four  3 hrs.  laboratory  periods,  second 
term. 

This  time  is  used  to  give  students  experience  with  jet  engines, 
dismantled  components,  test  bed  facilities  and  engine  testing. 

15.  Fluid  Mechanics  Laboratory.  J.  G.  Hall. 

Courses  5a,  5c,  5n,  5t,  III  Year;  3 hrs.  laboratory  alternate 
weeks,  both  terms. 

Problems  based  on  the  lectures  of  subject  12  are  worked  out 
during  these  periods. 

16.  Gas  Dynamics  Laboratory.  I.  I.  Glass. 

Courses  5n,  5t  and  10,  IV  Year;  3 hrs.  laboratory,  alternate 
weeks,  both  terms. 

Problems  based  on  the  lectures  of  subject  13  are  worked  out 
during  these  periods. 
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APPLIED  MECHANICS  AND  DESIGN  OF  STRUCTURES 

20.  Applied  Mechanics.  Staff  in  Civil  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

This  subject  is  divided  into  two  parts;  statics  in  the  fall  term, 
and  dynamics  in  the  spring  term. 

Statics.  Principles  of  plane  statics  and  application  to  a variety 
of  problems  including  elementary  framed  structures  and  simple 
beams. 

Dynamics.  Principles  of  dynamics,  and  application  to  motion 
of  particles  on  straight  and  curved  paths — work,  energy,  power, 
impulse  and  momentum.  Plane  translation  of  rigid  bodies.  Intro- 
duction to  simple  harmonic  motion  and  moment  of  inertia. 

Text  book:  Applied  Statics — Loudon  and  Morrison. 

Reference  book:  University  Physics,  Mechanics,  Heat  and 
Sound — Sears  and  Zemansky. 

21.  Statics.  Staff  in  Civil  Engineering. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  first  term. 

The  principles  of  statics  are  discussed,  and  applied  to  the 
composition  and  resolution  of  forces.  A variety  of  applications 
are  studied,  including  plane  pin-jointed  frames  and  the  bending 
moments  and  shearing  forces  in  beams. 

Text  book:  Applied  Statics — Loudon  and  Morrison. 

22.  Dynamics.  I.  W.  Smith,  F.  C.  Hooper. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Motion  of  a point  is  reviewed  and  extended  to  include  Coriolis’ 
acceleration,  with  applications.  Equations  for  motion  of  mass  in 
translation,  rotation,  and  plane  motion  are  developed,  including 
centre  of  percussion.  Moment  of  inertia  of  mass  is  studied  by 
double  integration  and  by  the  lamina  method.  The  derivation 
and  application  of  gyroscopic  action  is  thoroughly  discussed,  and 
an  introduction  to  static  and  dynamic  balancing  is  given.  Elemen- 
tary vibration  theory  and  problems  in  vibration  isolation  are 
discussed. 

Text  book:  Engineering  Dynamics — Hooper  and  Smith. 

Reference  book:  Mechanics — Part  II — Meriam. 

23.  Mechanics  of  Materials.  M.  W.  Huggins  and  staff  in  Civil  Engi- 

neering. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

In  this  subject,  the  fundamental  theories  of  stress  and  strain 
are  discussed  and  applied  in  the  design  of  tension  members, 
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riveted  joints,  pipes  and  tanks,  beams,  columns,  shafts,  etc.  A 
number  of  problems  are  worked  out  both  in  the  lecture  course 
and  in  the  drafting  room. 

Text  book:  Resistance  of  Materials — Seely. 

27.  Advanced  Mechanics.  B.  Etkin. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  of  lectures  covers  the  following  topics:  mechanics 
of  particles  in  rotating  frames  of  reference;  mechanics  of  rigid 
bodies,  Euler’s  equations;  dynamics  of  linear  systems,  oscillations, 
indicial  and  impulsive  admittances;  Lagrange’s  equations. 

Reference  books:  Vectorial  Mechanics — Brand.  Principles  of 
Mechanics — Synge  & Griffith. 

28.  Structural  Engineering.  C.  F.  Morrison. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  elementary  study  of  the  stress  analysis  and  design  of  struc- 
tures, structural  members,  and  their  details.  Problems  in  analysis 
and  design  are  worked  out  in  the  lectures  and  in  the  drafting 
room. 

The  work  in  the  first  term  includes  a discussion  of  tension 
members,  steel  and  timber  columns,  simple  and  continuous  beams, 
box  girders,  and  plate  girders.  Welding  as  a method  of  connect- 
ing structural  steel  members  is  studied. 

The  second  term  is  given  chiefly  to  moving  loads,  the  design  of 
a riveted  truss  highway  span,  and  the  theory  of  railway  truss 
spans. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter. 
Structural  Problems — Young  and  Morrison.  Steel  Construction 
Handbook — A.I.S.C. 

29.  Elementary  Structural  Engineering.  A.  C.  Davidson. 

Courses  2,  3,  and  4,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Practically  the  same  work  as  that  for  subject  28  in  the  first 
term. 

Text  book:  Design  in  Structural  Steel — Lothers. 

31.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  C.  E.  Helwig. 

Courses  1,  2,  5 and  9,  II  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Courses  3,  4,  7,  and  8,  II  Year;  3 hrs.  laboratory  per  week, 
first  term. 

An  introduction  to  testing  machines,  strain  measuring  devices 
and  standard  specifications. 

The  experimental  study  of  engineering  materials  and  struc- 
tural members  under  load. 
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33.  Applied  Elasticity,  M.  W.  Huggins. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  the  stresses  and  strains  in  structural  materials  and 
members.  The  topics  treated  include:  members  subjected  to 
direct  stress,  shear  stress,  and  flexural  stress,  and  their  resulting 
deformations;  principal  stresses;  statically  indeterminate  struc- 
tures such  as  continuous  and  fixed-end  beams;  the  moment-area 
theorems. 

Reference  books:  Elements  of  Strength  of  Materials — Timo- 
shenko and  MacCullough. 

35.  Cements  and  Concrete,  C.  E.  Helwig. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A discussion  of  engineering  cementing  materials  used  in  con- 
struction, and  a study  of  the  basic  principles  of  concrete  making. 

An  introduction  to  the  theory  of  design  of  reinforced  concrete 
elements  including  beams,  slabs,  columns. 

Text  book:  Basic  Reinforced  Concrete — Large,  2nd  Edition. 

Reference  books:  Plain  Concrete — Bauer.  Chemistry  of  Ce- 
ment— Lea  and  Desch.  Reinforced  Concrete  Design — Sutherland 
and  Reese. 

36.  Theory  of  Structures.  C.  F.  Morrison. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  stress  analysis  of  simple  span,  continuous,  and  cantilever 
trusses.  Influence  lines  and  index  stresses.  Truss  deflections  by 
analytical  and  graphical  methods.  Arches,  suspension  bridges, 
and  statically  indeterminate  structures. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter 
Theory  of  Modem  Steel  Structures,  Vol.  II — Grinter. 

37.  Theory  of  Structures:  Problems.  Staff  in  Civil  Engineering. 

neering. 

Course  la,  IV  Year;  l/s  hrs.  laboratory  work  per  week,  both 
terms. 

Problems  are  worked  out  in  the  laboratory  following  the  lecture 

course  36. 

38.  Mechanics  of  Materials:  General.  W,  L.  Sagar,  C.  E.  Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Testing  machines  and  their  verification.  Use  of  precision  in- 
struments for  measuring  strain.  Behaviour  of  various  engineering 
materials  under  load;  endurance  test.  Behaviour  of  some  struc-  , 
tural  members  and  frames  under  load. 

Reference  book:  Materials  of  Construction — Johnson. 
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40.  Soil  Mechanics  and  Foundations.  W.  L.  Sagar. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A subject  devoted  to  those  physical  and  mechanical  properties 
of  soils  of  importance  to  the  engineer,  such  as  compressive  and 
cohesive  strengths,  internal  friction,  stability  in  slopes,  com- 
pressibility and  other  deformational  characteristics,  permeability 
and  moisture  retention.  The  bearing  of  these  properties  on  the 
design  and  construction  of  engineering  works  is  considered  in 
detail. 

The  design  of  foundations,  retaining  walls  and  dams  is  dis- 
cussed. 

Reference  books:  Foundation  of  Structures — Dunham.  Soil 
Mechanics  in  Engineering  Practice — Terzaghi  and  Peck.  Soil 
Mechanics,  Foundations,  and  Earth  Structures — Tschebotarioff. 
Foundation  Engineering — Peck,  Hanson,  Thornburn.  Proceed- 
ings, Second  International  Conference  on  Soil  Mechanics.  Design 
of  Concrete  Structure — Urquhart  and  O’Rourke. 

41.  Reinforced  Concrete.  M.  W.  Huggins. 

Course  1,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

The  theory  of  design  of  reinforced  concrete  elements  including 
the  beam,  the  slab,  the  T-beam,  the  column  and  the  girderless 
floor,  is  continued  in  this  course. 

In  addition  the  course  provides  an  introduction  to  the  design 
of  prestressed  concrete. 

The  student  is  required  in  the  drafting  room  to  apply  his 
knowledge  to  the  design  of  simple  structures. 

Text  book:  Basic  Reinforced  Concrete — Large,  2nd  Edition. 

Reference  books:  Theory  & Practice  of  Reinforced  Concrete — 
Dunham.  Reinforced  Concrete  Design — Sutherland  and  Reese. 

42.  Reinforced  Concrete  Problems. 

Course  1,  IV  Year;  I/2  hrs.  laboratory  per  week,  both  terms. 

Problems  supplementing  lecture  course  41  are  worked  out  in 
the  laboratry. 

43.  Structural  Design.  M.  W.  Huggins. 

Course  la,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Consideration  is  given  to  the  various  types  of  industrial  build- 
ings and  other  structures,  the  conditions  governing  their  choice, 
and  the  design  and  details  of  construction  in  different  materials. 
Examples  in  design  are  worked  out  in  the  class  and  drafting 
rooms  illustrating  such  points  as:  economic  arrangement  of  build- 
ing frames,  probable  loadings  for  girders  and  columns,  column 
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eccentricities,  wind  loading,  wind  bracing,  rigid  frames,  crane 
runways,  tanks  and  towers. 

Reference  books:  Handbook  of  Building  Construction — Hool 
and  Johnson.  Steel  Mill  Buildings — ^Ketchum.  Structural  Prob- 
lems— Young  and  Morrison.  Theory  of  Modern  Steel  Struc- 
tures-— Grinter. 

44.  Mechanics  of  Materials:  Concrete.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Fundamentals  in  the  design  of  sound  concrete,  including 
acceptability  tests  on  the  materials  used  in  making  concrete,  ex- 
periments to  show  the  effect  on  the  consistency  and  strength  of 
the  concrete  caused  by  variations  in  the  quantities  of  the  in- 
gredients, and  the  design  of  an  economical  mix  for  a given  set 
of  conditions. 

Reference  books:  Design  and  Control  of  Concrete  Mixtures — 
Portland  Cement  Association.  Materials  Testing  — Gilkey, 
Murphy,  Bergman. 

46.  Reinforced  Concrete.  C.  F.  Morrison. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  of  design  of  reinforced  concrete  elements,  including 
beams,  slabs,  columns  and  footings. 

Reference  book:  Elementary  Structural  Engineering — Urquhart 
and  O’Rourke. 

47.  Structural  Engineering.  C.  F.  Morrison. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

A study  is  made  of  various  types  of  industrial  buildings  and 
other  structures.  Methods  of  analysis  and  examples  in  design  are 
considered,  involving  the  use  of  timber,  structural  steel,  and 
reinforced  concrete. 

Reference  books:  Elementary  Structural  Engineering — Urqu- 
hart and  O’Rourke.  Steel  Mill  Buildings — ^Ketchum.  Handbook 
of  Building  Construction — Hool  and  Johnson.  Structural  Prob- 
lems— Young  and  Morrison. 

50.  Mechanics  of  Materials:  Soils  and  Highway.  W.  L.  Sagar,  C.  E. 
Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Experiments  relating  to  the  physical  properties  of  rocks  such 
as  are  used  in  road  building,  and  bituminous  materials  as  used 
in  road  and  airport  construction.  Physical  and  mechanical  char- 
acteristics of  soils  related  to  highway  and  foundation  work,  are 
investigated  in  a series  of  experiments  that  provide  an  intro- 
duction to  practical  Soil  Mechanics. 
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Reference  books:  Specifications — Dept,  of  Highways,  Ontario. 
A.S.T.M.;  G.S.A.;  A.A.S.H.O.  Specifications.  Soil  Testing  for 
Engineers — Lambe. 


APPLIED  PHYSICS 

70.  Applied  Physics.  F.  B.  Friend. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Correlating  the  physical  principles  of  light,  heat,  sound,  and 
vibration  with  problems  in  engineering,  emphasizing  the  impor- 
tance of  the  analytical  approach. 

Reference  books:  College  Physics — Perkins.  Introduction  to 
Physical  Optics — Robertson. 

71.  Applied  Physics  Laboratory.  F.  B.  Friend. 

Courses  1 and  7,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Supplementing  subject  70. 

72.  Optics.  K.  B.  Jackson. 

Courses  8 and  9,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Light,  geometrical  and  physical  optics  and  optical  instruments, 
photography  and  photo  micrography. 

73.  Optics  Laboratory. 

Courses  8 and  9,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

A laboratory  course  supplementing  subject  72. 

75.  Photogrammetry.  K.  B.  Jackson. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introduction  to  the  methods  and  applications  of  terrestrial 
and  aerial  photographic  surveying. 

77.  Photogrammetry.  K.  B.  Jackson. 

Course  I,,,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

Photographic  optics,  photographic  materials  and  processes, 
photography  applied  to  measurement.  Terrestrial  and  aerial  sur- 
vey photography.  Perspective,  scale,  tip  and  tilt,  rectification. 
Planimetric  mapping.  Stereoscopy.  Stereoscopic  photographs  and 
plotting  instruments.  Topographic  mapping.  Photo  interpretation. 
The  application  of  aerial  photographs  to  mapping,  to  the  survey 
of  natural  resources,  and  to  planning  and  development. 

78.  Photogrammetry.  K.  B.  Jackson. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Supplementing  subject  77. 
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82.  Acoustics.  P.  A.  Macpherson. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

This  subject  deals  with  the  properties  of  acoustical  elements, 
particularly  with  their  application  in  electrical  sound  systems. 

Reference  book : Elements  of  Acoustical  Engineering — Olson. 

83.  Acoustics  Laboratory.  P.  A.  Macpherson. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Supplementing  subject  82. 

91.  Illumination  and  Acoustics.  V.  L.  Henderson,  P.  A.  Macpherson. 

Course  4,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  production  of  light  and  the  engineering  principles  under- 
lying its  utilization. 

The  generation  and  control  of  sound. 

Reference  book:  Less  Noise  Better  Hearing — Sabine. 

92.  Illumination  and  Acoustics  Laboratory.  V.  L.  Henderson,  P.  A. 

Macpherson. 

Course  4,  IV  Year;  1^  hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  supplementing  subject  91. 

93.  Illumination.  V.  L.  Henderson. 

Course  7,  IV  Year;  2 hrs.  lecture  per  week,  second  term. 

Illuminating  Engineering  dealing  with  the  nature,  measure- 
ment, and  production  of  light  and  related  radiations. 

Theory  of  human  vision;  the  design  and  application  of  lighting 
equipment  for  visual  efficiency  and  comfort.  Fundamentals  of 
power  supply. 

94.  Illumination  Laboratory.  V.  L.  Henderson,  J.  Chisvin. 

Course  7,  IV  Year;  3 hrs.  per  week,  second  term. 

Supplementing  subject  93. 

97.  Acoustics.  P.  A.  Macpherson. 

Course  5e,  III  Year,  and  course  5e,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

Acoustics  of  electrical  sound  systems;  including  sound  waves 
hearing,  the  mechanical-electrical-acoustical  analogy,  micro- 
phones, loud  speakers,  etc. 

Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

98.  Acoustics  Laboratory.  P.  A.  Macpherson. 

Course  5e,  III  Year,  and  course  5e,  IV  Year;  I/2  hrs.  labora- 
tory per  week,  first  term. 

Supplementing  subject  97. 

99.  Vibration  Engineering.  V.  L.  Henderson. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 
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Vibrating  systems  with  one  degree  of  freedom.  Electrical  ana- 
logues and  impedance  methods.  Systems  with  more  than  one 
degree  of  freedom.  Application  to  machines  and  structures.  In- 
strumental methods. 

100.  Vibration  Laboratory.  V.  L.  Henderson. 

Course  5t,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A series  of  experiments  designed  to  give  familiarity  with  the 
nature  of  vibrating  systems  and  the  causes,  measurements,  and 
control  of  vibration  in  engineering  problems. 

ASSAYING,  MINING  AND  ORE  DRESSING 

160.  Assaying.  W.  A.  M.  Hewer. 

Courses  2,  8,  and  9,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Theory  and  practice  of  fire  assaying.  Emphasis  is  laid  not  only 
upon  the  principles  of  chemistry,  metallurgy  and  sampling  in- 
volved, but  also  upon  the  errors  inherent  in  operators  as  well  as 
in  methods. 

References:  Manual  of  Fire  Assaying — Fulton  and  Sharwood. 
Textbook  of  Fire  Assaying — Bugbee.  Fire  Assaying — Shepherd 
and  Dietrich.  The  Sampling  and  Assay  of  the  Precious  Metals — 
E.  A.  Smith. 

161.  Assaying  Laboratory.  W.  A.  M.  Hewer. 

Courses  2,  8,  and  9,  III  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

The  determination  of  precious  metals.  Scorification,  crucible 
and  combination  wet  and  dry  methods  of  assaying  ores  both 
simple  and  complex;  milling  and  metallurgical  products  including 
cyanide  solutions,  cyanide  precipitates  and  gold  bullion.  Atten- 
tion is  also  given  to  the  sampling  and  assay  of  ores  containing 
radio-active  minerals. 

162.  Wet  Analysis.  W.  A.  M.  Hewer. 

Courses  2 and  9,  IV  Year;  2 hrs.  laboratory  per  week,  first 

Analysis  of  furnace  products,  base  metal  and  radioactive  ores. 

165.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  second  term. 

A combined  laboratory  and  lecture  course.  It  is  an  introduction 
to  the  principles  of  mining  and  sampling  calculations. 

168.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Methods  of  mine  development  by  mine  adits,  shafts,  drifts 
and  crosscuts;  stoping  methods,  loading,  and  underground  trans- 
portation. 
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169.  Mining  Laboratory,  S.  E.  Wolfe. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  first  term;  2 
hrs.  laboratory  per  week,  second  term. 

Special  mining  problems  are  given  relating  to  sampling,  dia- 
mond drilling,  stope  measurements,  the  factors  affecting  the  angle 
of  repose  of  broken  materials  and  the  behaviour  of  such  materials 
when  in  motion.  To  develop  the  individual  students’  initiative, 
some  special  survey  problems  are  worked  in  the  laboratory. 

170.  Mine  Operation  and  Management.  H.  R.  Rice. 

Courses  2 and  9,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Lectures  on  advanced  mining  practice,  deep  mining  proble-ms, 
mine  mechanization,  underground  crushing,  hoisting  and  com- 
munications, mine  safety  and  hygiene,  mine  plant  and  layout, 
mining  company  structure  and  financing,  cost  statements,  incen- 
tive wage  plans,  and  various  aspects  of  labor  relations  such  as 
labor  legislation,  unions  and  collective  bargaining. 

172.  Mining  Laboratory.  H.  R.  Rice. 

Course  2,  IV  Year;  2 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size; 
mine  development;  choice  of  stoping  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  schedules;  ore  reserve  calculations. 

173.  Mining  Laboratory.  H.  R.  Rice. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size; 
mine  development;  choice  of  stoping  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  schedules;  ore  reserve  calcula- 
tions. 

175.  Mine  Ventilation  and  Allied  Problems.  G.  R.  Lord,  F.  G.  Ewens. 

Course  2,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Ventilation  problems  in  Canadian  mines,  including  the  use  of 
ventilation  equipment,  selection  of  fans,  testing  equipment,  venti- 
lation studies,  the  silicosis  problem,  fire  control,  etc. 

176.  Mine  Ventilation  Laboratory.  The  Staffs  in  Mining  and  Mechanical 

Engineering. 

Course  2,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Experiments  in  the  laboratories  and  problems  in  the  study 
room  to  give  the  student  some  practice  in  the  use  of  ventilation 
test  equipment,  and  the  solution  of  ventilation  problems. 

180.  Mineral  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  deals  with  the  economics  of,  the  theoretical  prin- 
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ciples  and  their  practical  application  in,  the  treatment  of  ores 
and  mineral  aggregates.  These  involve  the  processes  of  crushing, 
grinding,  sizing  and  classification;  gravity,  magnetic,  and  electro- 
static separation;  and  an  introduction  to  froth  flotation.  In  addi- 
tion, ancillary  processes  are  studied.  These  include  flocculation, 
sedimentation,  filtration,  drying  of  mineral  products  and  the 
precipitation  and  collection  of  dust  and  fume. 

182.  Mineral  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  Course  8,  IV  Year;  6 hrs.  laboratory  per 
week,  second  term. 

This  work  is  coordinated  with  the  lecture  course  180.  Studies 
are  made  of  crushing  machinery,  the  principles  of  crushing  and 
grading  of  rock  products,  screen  analysis,  and  the  sampling  of 
broken  material  and  mill  products.  Certain  tests  with  gravity 
concentrating  machines  are  made  and  an  introduction  to  the 
technique  of  flotation  test  work  is  given. 

183.  Ore  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  subjects  covered  are  extensions  of  those  in  180  and  182; 
cyanidation,  flotation  processes  and  techniques,  the  current  prac- 
tice at  milling  plants,  and  problems  associated  with  milling. 

184.  Ore  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  IV  Year;  6 continuous  hours  per  week,  first  term. 

Advanced  work  coordinated  with  lecture  course  183  and  per- 
taining to  ore  dressing  appliances,  the  handling  in  bulk  of  finely 
divided  solids,  the  selective  flotation  of  sulphides,  ore  testing, 
and  pilot  plant  mill  runs. 

186.  Mineral  Dressing.  S.  E.  Wolfe. 

Course  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

This  abridged  course  deals  with  current  practice  and  funda- 
mental principles  in  the  field  of  mineral  beneficiation. 

190.  Theory  of  Measurements.  W.  A.  M.  Hewer. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Engineering  work  requires  the  practical  utilization  of  measure- 
ments which  have  varying  degrees  of  precision.  This  course  deals 
with  the  philosophy  underlying  the  causes  of  errors,  their  effect 
and  relative  importance  upon  computed  results,  and  the  inter- 
pretation of  numbers  to  represent  measurements.  The  use  of 
charts  and  graphs  to  illustrate  certain  measurements  and  the 
derivation  of  empirical  equations  from  these  charts  is  also  con- 
sidered. 
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192.  Summer  Essay.  W.  A.  M.  Hewer. 

Course  2,  III  Year: 

An  essay,  or  report,  written  on  a mining  subject,  preferably 
some  phase  of  work  with  which  the  student  is  associated  during 
summer  employment.  Subsequently,  each  student  will  deliver  a 
talk  to  his  class  on  the  subject  chosen.  Thus,  training  is  afforded 
in  both  technical  writing  and  public  speaking.  Students  are 
briefed  in  advance  concerning  requirements  of  this  course. 

193.  Oral  Expression.  Mrs.  Helen  Tucker. 

Courses  2 and  9,  II  Year;  2 hrs.  seminar  per  week,  second 
term. 

A seminar  course  in  oral  expression.  The  objective  is  to  im- 
prove the  ability  to  speak  as  a means  of  communication.  Clear 
expression  of  sound  thinking  is  discussed  and  practised  in  speech 
assignments. 

ASTRONOMY  AND  GEODESY 

200.  Practical  Astronomy.  H.  L.  Macklin. 

Course  1,  II  Year;  1 hr.  lecture  p>er  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

The  derivation  of  formulae  and  their  application  to  the  solu- 
tion of  spherical  triangles  and  practical  problems.  Practical 
determination  of  time,  latitude  and  azimuth  by  methods  adapted 
to  the  use  of  the  surveyor’s  transit.  The  subject  will  be  designed 
to  enable  the  student  to  carry  out  these  observations  at  the  Sum- 
mer Survey  Camp. 

Text  books:  Nautical  Almanac  for  current  year  and  printed 
lecture  notes. 

201.  Control  Surveys  and  Mapping.  O.  J.  Marshall. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  second  term. 

Principles  and  Methods  of  control  surveys  involving  triangu- 
lation, traverse,  and  levelling  of  various  degrees  of  precision; 
elementary  geodesy  and  map  projections. 

Text  book:  Advanced  Surveying  and  Mapping — Whitmore. 

Reference  books:  Higher  Surveying — Breed  and  Hosmer,  Vol. 
II,  8th  Ed.  Theory  and  Practice  of  Surveying — Tracy. 

202.  Astronomy,  H.  L.  Macklin, 

Course  1^,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

Precise  determination  of  time,  latitude,  longitude  and  azimuth 
as  applied  to  geodetic  surveys. 

203.  Astronomy.  H.  L,  Macklin, 

Course  Ij,,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Observations  and  problems  to  accompany  subject  202. 
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204.  Geodesy.  O.  J.  Marshall. 

Course  1^,,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

Geometry  of  the  spheroid,  geographic  co-ordinates,  common 
map  projections  with  related  co-ordinate  systems. 

205.  Geodesy.  O.  J.  Marshall. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  second  term 

Problems  in  geodetic  computations. 

CIVIL  ENGINEERING 

214.  Sanitary  Engineering.  A.  E.  Berry. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Problems  of  water  supply,  sewerage,  and  municipal  sanitation 

as  viewed  by  the  engineer.  This  subject  includes  the  design  ol 
water  distribution  and  sewer  systems,  as  well  as  water  and  sewage 
treatment  works. 

215.  Sanitary  Engineering  Laboratory.  A.  E.  Berry,  R.  F.  Comstock. 

Course  1,  IV  Year;  3 hrs.  per  week,  both  terms. 

Problems  on  the  design  of  water  distribution  and  sewer  sys- 
tems as  well  as  water  and  sewage  treatment  works. 

216.  Municipal  Administration  and  Contracts.  A.  E.  Berry,  R.  F 

Comstock. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Municipal  government,  assessment  and  taxation,  municipal 
finance,  public  utilities,  expropriation,  annexation  problems,  town 
planning,  local  improvement,  and  other  laws  relating  to  munici- 
palities. Problems  are  assigned,  from  assumed  data  and  from 
material  secured  in  the  field,  to  be  worked  out  in  the  drafting 
room  under  subject  299. 

Fundamental  principles  of  contract  and  specification  writing. 
The  critical  examination  of  typical  specifications  and  agreements 
by  the  class,  also  forms  an  essential  feature  of  the  instruction. 

Text  book:  Engineering  Law — Laidlaw  and  Young. 

217.  Highway  Engineering.  M.  M.  Davis. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

Highway:  Organization,  administration,  economics  and  plan- 
ning, materials;  principles  of  location,  design,  construction,  and 
maintenance. 

Text  book:  Hewes  and  Oglesby. 

Reference  books:  The  Highway  Improvement  Act — Ontario 
Highway  Standards  and  Specifications — Department  of  Highways 
of  Ontario.  Soil  Mechanics  for  Road  Engineers — D.S.I.R. — H.  M. 
Printer.  Policy  on  Geometric  Design  of  Rural  Highways — 
A.A.S.H.O. 
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218.  Town  and  Regional  Planning.  G.  Stephenson,  G.  A.  P.  Carrothers. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

The  principles  of  tovv^n  and  regional  planning  concerning  the 
use  of  land  for  residence,  industry,  commerce,  recreation  and 
communication,  with  reference  to  the  growth  and  form  of  cities 
and  metropolitan  regions. 

219.  Town  and  Regional  Planning.  G.  A.  P.  Carrothers. 

Course  lb,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

The  practice  of  town  planning  as  applied  to  the  use  of  land 
for  residence,  industry,  commerce,  recreation  and  communication. 

220.  Town  and  Regional  Planning.  G.  A.  P.  Carrothers. 

Course  lb,  IV  Year;  3 hrs.  practical  work,  second  term. 

The  preparation  of  seminar  papers  and  drafting  room  exercises 
which  are  related  to  subject  No.  218. 

CHEMISTRY  AND  CHEMICAL  ENGINEERING 

221.  Chemistry.  The  Staff  in  Chemical  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Chemical  theory,  with  industrial  and  engineering  applications. 

222.  Chemical  Laboratory.  W.  F.  Graydon. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  3 hrs.  laboratory 
per  week,  both  terms. 

A laboratory  course  illustrating  the  fundamental  laws  of  chem- 
istry as  dealt  with  in  the  lecture  course,  and  providing  an  intro- 
duction to  chemical  analytical  methods. 

223.  Chemistry.  W.  H.  Burgess. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introductory  physical  chemistry:  the  gas  laws,  chemical  equi- 
libria, elementary  solution  chemistry,  thermochemistry.  Problems 
dealing  with  industrial  and  engineering  applications. 

224.  Chemistry.  I.  H.  Spinner. 

Courses  2 and  9,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Elementary  thermochemistry  and  heterogeneous  equilibria. 

226.  Engineering  Chemistry.  R.  R.  McLaughlin,  W.  H.  Rapson. 

Courses  1,  3,  4 and  7,  II  Year;  2 hrs.  lectures  per  week,  first 
term. 

Water-treatment,  corrosion,  petroleum,  rubber,  and  plastics. 

227.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Courses  2 and  9,  II  Year;  6 hrs.  laboratory  per  week,  first  term. 

Volumetric  and  gravimetric  analysis. 
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228.  Analytical  Chemistry  Laboratory.  F.  E.  Beamish. 

Course  8,  II  Year;  4 hrs.  laboratory  per  week,  both  terms. 

Quantitative  and  qualitatve  analysis. 

229.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year. 

This  course  commences  on  the  Wednesday  following  the  first 
Monday  in  September,  and  continues  until  the  opening  of  the 
Fall  Term.  All  the  working  time  will  be  spent  on  systematic 
quantitative  inorganic  analysis. 

Text  book:  Textbook  of  Inorganic  Analysis — Kolthoff  and 
Sandell. 

230.  Industrial  Chemistry.  W.  G.  MacElhinney. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  first  term. 

Manufacture  of  acids,  alkalis,  and  inorganic  chemicals;  water- 
treatment,  corrosion,  explosives. 

231.  Inorganic  Chemistry.  C.  P.  Brockett. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  first  term: 
1 hr.  lecture  per  week,  second  term. 

The  constitution  of  matter  and  classification  of  the  elements: 
systematic  inorganic  chemistry. 

In  preparation  for  this  course,  students  will  be  expected  to 
have  read  and  to  be  familiar  with  the  following:  Mellor’s  Modern 
Inorganic  Chemistry  (1951  Edition),  Chapters  8-9,  17-25,  35. 

232.  Analytical  Chemistry.  W.  F.  Graydon. 

Course  6,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

A continuation  of  Subject  229. 

233.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year;  9 hrs.  laboratory  per  week,  first  term. 

A continuation  of  Subject  229. 

234.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  second  term. 

An  introductory  course  in  organic  chemistry,  with  emphasis  on 
reaction  conditions  and  yields,  and  the  industrial  significance  of 
certain  compounds  and  reactions. 

235.  Industrial  Chemical  Laboratory.  W.  G.  MacElhinney,  I.  H.  Spinner. 

Course  6,  II  Year;  12  hrs.  laboratory  per  week,  second  term. 

Methods  of  technical  analysis,  instruction  in  glass-blowing  and 
shop  practice,  and  calculations  dealing  with  some  industrial 
chemical  problems. 

236.  Physical  Chemistry.  R.  L.  McIntosh. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  Phase  Rule;  introduction  to  chemical  thermo- 
dynamics and  theory  of  solutions. 
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Text  book:  Principles  of  Phase  Equilibria — Wetmore  and  Le- 
Roy. 

237.  Inorganic  Chemistry.  M.  W.  Lister. 

Course  5,  II  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

General  inorganic  chemistry,  stereochemistry,  and  related 
physical  measurements. 

Reference  book:  General  and  Inorganic  Chemistry — Partington. 

238.  Physical  Chemistry.  W.  F.  Graydon,  R.  W.  Missen. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A continuation  of  Subject  223,  including:  chemical  kinetics 
and  diffusion,  surface  chemistry  and  catalysis. 

Text  book:  Physical  Chemistry — MacDougall. 

Reference  book:  Chemical  Engineering  Kinetics — Smith. 

239.  Chemical  Theory  A.  W.  H.  Burgess,  W.  F.  Graydon,  R.  R. 

McLaughlin. 

Course  6,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Chemical  kinetics;  principles  of  adsorption  and  colloid  chem- 
istry. 

240.  Chemical  Theory  B.  W.  H.  Burgess,  W.  F.  Graydon. 

Courses  5c  and  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Chemical  thermodynamics,  introductory  to  subject  256. 

241.  Industrial  Chemistry.  W.  G.  MacElhinney,  W.  H.  Rapson. 

Course  6,  III  Year;  3 hrs.  lectures  per  week,  second  term. 

Chemical  process  industries,  including  petroleum,  soap,  sugar, 
pulp  and  paper,  and  fermentation  industries.  In  preparation  for 
this  course,  students  will  be  expected  to  have  read  and  to  be 
thoroughly  familiar  with  the  following:  Chemical  Process  Indus- 
tries— Shreve:  Chapters  29,  30,  31,  33,  34,  37. 

242.  Introduction  to  Mass  and  Heat  Transfer.  W.  G.  MacElhinney. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms;  3 hrs. 
laboratory  per  week,  second  term. 

The  fundamental  theory  and  practice  used  in  transfer  opera- 
tions in  chemical  engineering.  Energy  and  mass  transfer  are 
considered  in  the  study  of  the  flow  of  fluids,  fluidization  of  solids, 
heat  transfer,  and  evaporation  of  solutions.  In  preparation  for 
this  subject,  students  will  be  expected  to  have  read  and  to  be 
thoroughly  familiar  with  the  first  five  chapters  from  the  following 
text:  Introduction  to  Chemical  Engineering — Badger  and 

Banchero. 

244.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A continuation  of  subject  234,  dealing  mainly  with  aromatic 
compounds. 
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245.  Organic  Chemistry  Laboratory.  W.  H.  Rapson. 

Course  6,  III  Year;  9 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

A laboratory  course  accompanying  subject  244. 

246.  Electrochemistry.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  2 hrs.  lectures  per  week,  first  term. 
Elementary  electrochemistry. 

247.  Electrochemistry  Laboratory.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  18  hrs.,  first  term. 

Quantitative  measurements  to  accompany  subject  246. 

249.  Chemical  Laboratory.  W.  F.  Graydon. 

Courses  5c  and  6,  III  Year;  6 hrs.  laboratory  per  week,  both 
terms. 

A laboratory  course  to  accompany  subject  240. 

250.  Organic  Chemistry.  J.  G.  Breckenridge,  I.  H.  Spinner. 

Course  5c,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

A lecture  course  in  organic  chemistry,  concluding  with  a section 
on  the  chemistry  of  high  polymers. 

251.  Chemical  Engineering  Laboratory.  A.  I.  Johnson,  P.  M.  Corbett, 

W.  G.  MacElhinney,  R.  W.  Missen. 

Course  6,  IV  Year;  10  hrs.  laboratory  per  week,  first  term. 

A laboratory  course  to  accompany  subjects  242,  253,  and  254. 
Bench  and  pilot  plant  experiments  are  carried  out  to  study  a 
variety  of  unit  operations  such  as  fluidization,  heat  transfer, 
evaporation,  filtration,  distillation,  extraction,  and  absorption. 
Modern  control  instruments  are  discussed  and  operated.  Experi- 
mental work  for  subject  254  is  undertaken  as  a part  of  this 
laboratory. 

252.  Chemical  Engineering  Laboratory.  Staff  in  Chemical  Engineering. 

Course  5c,  IV  Year;  6 hrs.  laboratory  per  week,  first  term; 
9 hrs,  per  week,  second  term. 

Experiments  illustrating  the  principles  encountered  in  subjects 
256  and  261. 

253.  Mass  Transfer  Operations.  A.  I.  Johnson. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  and  practice  of  mass  transfer  operations  in  chemical 
engineering  are  discussed.  Many  problems  in  distillation,  extrac- 
tion, absorption,  and  other  operations  illustrate  the  course. 

Text  book:  Mass  Transfer  Operations — R.  E,  Treybal. 

254.  Chemical  Plant  Design.  Staff  in  Chemical  Engineering. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  first  term:  3 hrs. 
laboratory  per  week,  second  term. 

Process  design  data  for  a typical  chemical  synthesis  are  col- 
lected from  pilot  plant  studies.  A full  scale  unit  is  then  designed 
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to  illustrate  the  practical  use  of  heat  and  mass  transfer,  fluid- 
flow,  and  thermodynamic  and  kinetic  principles  studied  in  other 
courses.  Due  consideration  is  given  to  economic  considerations 
in  this  work. 

255.  Applied  Mathematics  in  Chemical  Engineering.  A.  I.  Johnson, 

R.  W.  Missen. 

Course  6,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A laboratory  subject  to  accompany  subjects  242,  253,  and  254. 
Selected  chemical  engineering  problems,  introducing  the  students 
to  graphical  methods,  alignment  charts,  numerical  methods,  and 
the  application  of  differential  equations,  are  discussed. 

Text  book:  Applied  Mathematics  in  Chemical  Engineering — 
Sherwood  and  Reed. 

256.  Chemical  Engineering  Thermodynamics  and  Kinetics.  W.  H. 

Burgess,  W.  F.  Graydon. 

Courses  5c  and  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  application  of  thermodynamics  and  kinetics  to  problems 
in  the  field  of  chemical  engineering. 

257.  Organic  Chemistry.  R.  R.  McLaughlin. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  chemistry  of  natural  and  synthetic  high-molecular-weight 
materials. 

258.  Organic  Chemistry  Laboratory.  J.  G.  Breckenridge. 

Course  5c,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A laboratory  course  to  accompany  subject  250. 

261.  Diffusion  and  Mass  Transfer.  A.  I.  Johnson. 

Course  5c,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Fundamental  concepts  of  molecular  diffusion,  and  application 
to  transfer  through  still  fluids  and  fluids  in  streamline  flow.  Mass 
transfer  resulting  from  turbulent  flow.  Consideration  of  the 
resistance  to  mass  transfer  at  phase  interfaces.  Consideration  of 
the  principles  underlying  the  analysis  and  operation  of  mass 
transfer  equipment  for  gas-liquid,  liquid-liquid,  and  solid-liquid 
operations. 

Text  book:  Mass  Transfer  Operations — Treybal. 

Reference  books:  Mathematics  of  Diffusion — Crank;  Advances 
in  Chemical  Engineering,  Vol.  1 — Drew  & Hoopes. 


DESCRIPTIVE  GEOMETRY,  ENGINEERING  PROBLEMS  AND  DRAWING 
DESCRIPTIVE  GEOMETRY 

269.  Descriptive  Geometry.  A.  Wardell. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

These  lectures  deal  with  the  principles  of  orthographic  and 
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oblique  projection  and  their  use  in  solving  problems  of  straight 
lines,  planes,  and  curved  surfaces. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

272.  Descriptive  Geometry.  A.  Wardell. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  269.  Problems  of  curved 
surfaces,  shades,  shadows  and  perspective  are  discussed:  also,  an 
introduction  is  given  to  the  principles  of  projection  used  in  map 
making. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

ENGINEERING  PROBLEMS  AND  DRAWING 

The  courses  in  Engineering  Problems  and  Drawing  consist 
primarily  in  the  solving  of  problems  by  the  student  at  the  draft- 
ing table  under  the  personal  guidance  of  an  instructor.  The  prob- 
lems in  the  First  and  Second  Years  deal  with  the  fundamental 
engineering  studies — mathematics,  applied  mechanics,  descriptive 
geometry,  the  plotting  of  surveys  that  have  been  made  by  the  stu- 
dent in  the  field,  theory  of  machines,  while  in  the  Third  and 
Fourth  Years,  the  problems  deal  mainly  with  design. 

275.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  9 hrs.  per  week,  both 
teims. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 
Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (analytical  geometry  and  cal- 
culus.) Plotting  of  original  surveys  for  courses  1,  2 and  9. 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

276.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  5,  I Year;  6 hrs.  per  week,  both  terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 
Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (algebra  and  geometry,  and 
calculus). 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 

284.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  1,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Plotting  of  original  surveys.  Problems  in  mechanics  of 
materials.  Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 
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286.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  3,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials,  theory  of  machines. 
Problems  in  mathematics  (calculus). 

Text  book;  Engineering  Drawing — French- Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

287.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  6,  II  Year;  3 hrs.  per  week,  alternate  weeks,  both 
terms. 

Problems  in  mathematics. 

Text  book:  Elements  of  Calculus — Peterson. 

288.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  7,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Course  4,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials.  Problems  in  mathe- 
matics ( calculus ) . 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

289.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  8,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry,  mechanics  of  materials  and 
mathematics. 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

290.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry  and  mechanics  of  materials. 
Plotting  of  original  surveys. 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 

297.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  1,  III  Year;  9 hrs.  per  week,  both  terms. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns,  roof  trusses  and 
highway  trusses. 

298.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  2,  III  Year;  3 hrs.  per  week,  second  term. 

Course  3,  III  Year;  3 hrs.  per  week,  both  terms. 

Course  4,  III  Year;  6 hrs.  per  week,  first  term;  3 hrs.  per 
week,  second  term. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns. 
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299.  Engineering  Problems  and  Drawing,  Structural.  W.  B.  Dunbar. 

Course  la,  IV  Year;  3 hrs.  per  week,  first  term. 

Problems  based  on  lecture  course  46. 

300.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  3,  IV  Year;  3 hrs.  per  week,  first  term. 

Courses  ly,  and  4,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 

301.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  4,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 


BUSINESS  ADMINISTRATION,  ECONOMICS,  HISTORY  AND  LAW 

306.  Accounting.  F.  N.  Beard. 

Course  4,  II  Year;  2 hrs.  lectures  and  1 hr.  laboratory  per 
week,  both  terms. 

Basic  accounting  principles  and  procedures,  the  preparation 
and  interpretation  of  financial  statements,  cost  accounting,  and 
the  use  of  accounting  as  a means  of  control. 

307.  Statistics. 

Course  4,  III  Year;  2 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

An  introduction  to  statistical  technique  to  include  frequency 
distributions,  correlation,  curve  fitting,  sampling  theory  and  an 
introduction  to  statistical  quality  control. 

308.  Applied  Economics.  J.  N.  Wolfe. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A survey  of  contemporary  economic  institutions  and  problems 
and  the  application  of  economic  theory  to  income  determination, 
money  and  banking,  industrial  fluctuations,  fiscal  policy  and 
labour  problems. 

309.  Business  Policy. 

Course  4,  IV  Year;  3 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

Financing  a business  enterprise  with  some  attention  to  the 
investment  program  of  an  individual;  internal  administration j 
marketing  and  purchasing  of  industrial  goods. 
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310.  Business,  F.  N.  Beard. 

Courses  1,  2,  3,  7 and  9,  III  Year;  1 hr.  lecture  per  week, 
second  term. 

Elements  of  business  and  the  basic  organization  thereof  with 
an  introduction  to  the  principles  of  control  through  accounting 
records.  The  preparation  of  simple  financial  statements  and  ex- 
planations of  the  purpose  of  the  information  shown  therein.  A 
brief  description  of  the  use  of  business  papers  such  as  invoices, 
bills  of  exchange,  and  others. 

311.  Economics.  H.  I.  Macdonald,  E,  P.  Neufeld. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  Introduction  to  the  study  of  Economics  with  special  refer- 
ence to  the  problems  of  the  Canadian  economy. 

Text  book:  An  Introduction  to  Political  Economy — Bladen. 

314.  Engineering  Law.  W.  O.  Chris.  Miller. 

Courses  1,  3,  4 and  7,  IV  Year;  1 hr.  lecture  per  week,  first 
term. 

A subject  designed  to  co-ordinate  the  practice  of  engineering 
and  law.  Consideration  is  given  to  the  characteristics,  advantages 
and  disadvantages  of  companies,  partnerships  and  sole  proprietor- 
ships, the  promotion,  organization  and  financing  of  companies, 
the  duties  of  employees  to  employers,  the  duties  and  liabilities  of 
engineers,  statutes  applicable  to  engineering  works,  professional 
engineering  associations,  construction  contracts,  workmen’s  com- 
pensation, trade  unions  and  industrial  disputes. 

Text  book:  Enginering  Law — Laidlaw  and  Young. 

317.  Plant  Management. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Twelve  lectures  dealing  with  some  phases  of  management, 
including  labour  relations,  plant  organizing,  maintenance  and 
safety. 

318.  Industrial  Management,  P.  B.  Hughes. 

Courses  1,  3,  6,  7 and  8,  IV  Year;  1 hr.  lecture  per  week,  both 
terms. 

A study  of  industrial  organization,  location,  arrangement,  con- 
struction, and  equipment  of  industrial  plants  for  efficiency  and 
economy,  process  routing,  scheduling  work,  reports,  methods  of 
superintending,  employment,  systems  of  compensating  labour, 
and  systems  of  distributing  indirect  expenses. 

Text  book:  Principles  of  Industrial  Management — Allcut. 

319.  Public  Speaking.  The  Staff  in  Chemical  Engineering. 

Course  6,  III  Year;  1 hr.  per  week,  both  terms. 

321.  Industrial  Management  A.  P.  B.  Hughes,  K.  C.  Livingston. 

Course  4,  Til  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introduction  to  industrial  organization  and  management. 
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dealing  particularly  with  its  more  technical  aspects.  Such  prob- 
lems as  plant  location,  layout,  arrangement,  construction,  handling 
of  materials,  inspection,  design,  and  report  writing  are  dealt  with. 

Text  book:  Principles  of  Industrial  Management — Alford  & 
Beatty. 

323.  Introduction  to  Political  Science.  W.  Baker. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

An  introduction  to  the  study  of  government  with  special  refer- 
ence to  the  problems  of  Canadian  government. 

324.  Europe  and  the  Modern  World,  1500-1950.  R.  A.  Spencer,  J.  G. 

Cairns. 

All  courses.  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introduction  to  the  main  currents  of  European  history 
between  1500  and  1950,  and  of  European  relations  with  the 
extra-European  world.  The  purpose  of  the  course  is  not  the 
accumulation  of  factual  information  but  the  attainment  of  some 
understanding  of  historical  processes,  affecting  the  forms  of 
political  organization,  economic  activity,  intellectual  and  social 
movements. 

326.  Philosophy  of  Science.  Marcus  Long. 

Courses  1,  2,  3,  4,  5,  6,  7,  8,  9 and  10,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

The  relation  between  Science  and  Philosophy;  an  examination 
of  the  presuppositions  of  science  and  its  basic  concepts ; alternative 
accoimts  of  the  nature  of  the  universe  with  their  implications  for 
social  and  moral  behaviour. 

328.  Industrial  Management  B.  T.  G.  Graham,  J.  C.  Sawatzky. 

Course  4,  IV  Year;  2 hr.  lecture  and  3 hrs.  laboratory  per 
week,  both  terms. 

A continuation  of  subject  321,  dealing  with  such  matters  as 
production,  planning,  time  and  motion  study,  costs,  budgetary 
control,  and  payment  of  labour.  Particular  emphasis  is  placed 
upon  the  study  of  Industrial  Relations. 

329.  Industrial  Psychology.  W.  Line. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  Worker  as  a person.  His  nature  and  needs;  achievement 
and  satisfaction;  ability,  motivation,  interest;  adjustment  and 
development.  Individual  differences.  Learning  at  the  level  of 
skills  and  knowledge,  and  in  a social  sense.  Morale,  loyalty  and 
responsibility. 

Administrative  provisions.  The  principles  applied  to  adminis- 
trative problems,  e.g.  conditions  of  work,  diagnosis  of  difficulties, 
constructive  policies;  supply  of  personnel,  selection,  training  and 
supervision. 

Special  Services.  The  role  of  professional  services,  e.g.  health, 
social  welfare,  psychological  service,  etc.:  their  relation  to  the 
executive  and  to  the  community. 


86 


APPLIED  SCIENCE  AND  ENGINEERING 


ELECTRICAL  ENGINEERING 

330.  Electricity.  Staff  in  Electrical  Engineering. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

A basic  course  in  electricity  and  magnetism,  including  Kirch- 
hoff’s  Laws  and  network  theorems  as  applied  to  direct-current 
circuits,  induced  voltages,  self  and  mutual  inductance  and  an 
introduction  to  electric  field  concepts.  The  MKS  system  of  units 
is  used. 

Text  book:  Introduction  to  Electrical  Engineering — Ward. 

332.  Alternating-Current  Circuits  I.  I.  R.  Dalton. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  calculation  of  single-phase  alternating-current 
circuits.  The  complex  number  method  of  calculation  is  intro- 
duced and  used. 

Reference  books:  Alternating  Current  Circuits — ^Kerchner  and 
Corcoran.  Alternating  Current  Circuits — ^Tang. 

332.  Alternating-Current  Circuits  I.  I.  R.  Dalton. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  of  electrostatics  covering  electrical  fields  and  poten- 
tials, electric  flux,  calculation  of  capacitance  and  breakdown 
voltage,  units.  The  theory  of  magnetism  and  electromagnetism 
covering  calculation  of  magnetic  fields  of  coils,  magnetic  circuits, 
calculation  of  self  and  mutual  inductance,  units. 

Reference  book:  Electric  and  Magnetic  Fields — Boast. 

334.  Electrical  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  per  week,  first 
term. 

Course  7,  II  Year;  6 hrs.  laboratory  per  week,  second  term. 

Appropriate  laboratory  experiments  to  accompany  courses  332 
and  338. 

335.  Electrical  Problems  and  Seminar. 

Course  7,  III  Year;  2 hrs.  per  week,  first  term;  4 hrs.  per 
week,  second  term. 

Problems  associated  with  courses  336,  337,  339  and  341  are 
worked  out  under  staff  supervision.  To  provide  practice  in  public 
speaking,  one  hour  per  week  in  the  second  term  is  devoted  to 
short  talks  and  discussions  by  the  students  on  topics  of  their  own 
choice. 

336.  Mathematical  Applications  in  Electrical  Engineering.  A.  J.  Kravetz. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  course  is  intended  to  develop  certain  topics  in  mathe- 
matics, such  as  determinants,  complex  numbers  and  functions 
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and  difFerential  equations  and  apply  them  to  problems  of  electrical 
engineering. 

Reference  books:  Advanced  Mathematics  for  Engineers — Red- 
dick and  Miller.  Differential  Equations — Piaggio. 

337.  Electronics.  W.  H.  Card. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  behaviour  of  electrons  in  electric  and  magnetic  fields, 
thermionic  emission,  semiconductors,  vacuum-tube  and  transistor 
characteristics  and  circuit  models,  simple  vacuum-tube  and 
transistor  circuits. 

338.  Electricity.  H.  A.  Courtice. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

General  principles  and  calculations  of  electrical  circuits,  par- 
ticularly as  applied  to  the  measurement  of  resistance,  current, 
potential  difference,  inductance,  capacity,  power,  and  energy. 
The  principles  underlying  commercial  instruments  are  considered, 
together  with  the  methods  of  calibration. 

Reference  books:  Electrical  Measurements — Laws.  Basic  Elec- 
trical Measurements — Stout. 

339.  Direct  Current  Machines.  G.  R.  Slemon. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  operation  of  direct  current  machines.  Methods 
of  calculating  the  operating  characteristics  of  generators  and 
motors  are  presented  and  illustrated  by  the  use  of  problems. 

Reference  books:  Direct-Current  Machinery — ^Kloeffler,  Bren- 
nerman,  and  Kerchner.  Principles  of  D.C.  Machines — Langsdorf. 

341.  Alternating-Current  Circuits  II.  J.  E.  Reid. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Polyphase  circuits.  Circuits  with  non-sinusoidal  waves.  Fourier 
series.  Theory  of  coupled  circuits  and  the  transformer.  Measure- 
ments. 

Reference  books:  Alternating-Current  Circuits — ^Kerchner  and 
Corcoran.  Alternating-Current  Circuits — Tang. 

342.  Electric  Machines.  P.  E.  Burke. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Operating  characteristics  and  applications  of  transformers  and 
rotating  electric  machines. 

343.  Electric  Machines  Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Laboratory  exercises  to  accompany  subject  342. 
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344.  Electrical  Laboratory. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

This  laboratory  course  accompanies  lecture  courses  339  and 
341.  It  consists  of  three  groups  of  experiments  dealing  respec- 
tively with  direct  current  machinery,  fundamental  properties  of 
single-phase  and  three-phase  alternating-current  circuits  and  the 
single-phase  transformer. 

345.  Electronics.  J.  L,  Yen,  I.  R,  Dalton. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Thermionic  emission,  vacuum-tube  characteristics  and  appli- 
cations, gaseous-tube  characteristics  and  applications,  control  sys- 
tems. 

Text  book:  Introduction  to  Industrial  Electronics — ^Benedict. 

346.  Electronics  Laboratory. 

Courses  3 and  4,  III  Year;  3 hrs.  laboratory  alternate  weeks, 
first  term. 

Laboratory  exercise  to  accompany  subject  345. 

347.  Electric  Circuits  and  Machines.  P.  E.  Burke. 

Courses  1 and  2,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Principles  of  alternating-current  circuits,  impedances  in  series 
and  parallel,  three-phase  circuits.  Power  measurement  in  single- 
phase  and  polyphase  circuits.  The  transformer  and  the  induction 
motor. 

348.  Electrical  Laboratory. 

Courses  1 and  2,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Introductory  laboratory  practice  in  methods  of  measuring 
electrical  quantities.  Experiments  on  alternating-current  circuits, 
the  transformer  and  the  polyphase  induction  motor. 

350.  Circuit  Analysis.  V.  G.  Smith. 

Course  5e,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
work theorems  and  to  discuss  general  network  properties.  Com- 
plex wave  forms,  filters  and  unbalanced  polyphase  networks  are 
considered  in  detail. 

Reference  books:  Alternating-Current  Circuits — ^Kerchner  and 
Corcoran.  Alternating-Current  Bridge  Methods — Hague.  Sym- 
metrical Components — Wagner  and  Evans. 

351.  Circuit  Analysis.  V.  G.  Smith. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  3 hn. 
lectures  per  week,  second  term. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
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work  theorems  and  to  discuss  general  network  properties.  Electric 
wave  filters  and  unbalanced  power  networks  receive  detailed 
consideration. 

Reference  books:  Same  as  for  subject  350. 

352.  Transmission  at  Low  and  High  Frequencies.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  propagation  of  waves  on  transmission  lines,  under  transient 
and  steady-state  conditions. 

353.  Alternating  Current  Machinery  I.  G.  F.  Tracy. 

Course  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  theory  and  performance  of  generators,  synchronous  motors, 
single  and  polyphase  induction  motors. 

Reference  books:  Principles  of  Alternating  Current  Mach- 
inery— Lawrence.  Alternating  Current  Machines — Puchstein  and 
Lloyd. 

354.  Electric  Circuits.  J.  M.  Ham. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  direct-current  circuits  including  the  more  impor- 
tant methods  of  measuring  resistance,  potential  difference,  cur- 
rent, power  and  energy.  Principles  of  alternating-current  circuits 
together  with  methods  of  calculating  single-phase  and  polyphase 
circuits,  network  theorems. 

355.  Electrical  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  per  week,  first  term; 
hrs.  laboratory  per  week,  second  term. 

Studies  of  principles  and  properties  of  single-phase  and  poly- 
phase circuits  and  apparatus.  Vector  and  analytical  methods  are 
applied  to  the  solution  of  problems  related  to  the  characteristics 
of  transformers,  alternators,  synchronous  motors,  converters,  in- 
duction motors,  transmission  lines,  and  other  alternating  current 
equipment. 

Reference  books:  Electrical  Engineering — Christie.  Experi- 
mental Electrical  Engineering,  Vols.  I and  II — ^Karapetoff.  Prin- 
ciples of  A.C.  Machinery — Lawrence.  A.C.  Machinery — ^Bryant 
and  Johnson.  Principles  of  Alternating  Current  Machineiy — 
Langsdorf. 

356.  Electric  Circuits  Laboratory. 

Course  5,  II  Year;  3 hrs.  laboratory  alternate  weeks,  both 
terms. 

Laboratory  exercises  to  accompany  subject  354. 

357.  Electric  Control  Systems.  J.  M.  Ham. 

Courses  5e,  5n  and  7,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Application  of  circuit  analysis  and  differential  equations  to 
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problems  of  energy  control  by  electronic  and  electro-mechanical 
means.  Rectification  and  inversion  with  switching  devices.  Power 
modulators — switching  amplifiers  (electronic  and  magnetic), 
rotary  electromagnetic  amplifiers.  Characteristics  of  loads — tor- 
ques, resistance  welding,  electromagnetic  heating,  etc.  Control 
“systems” — purposes  and  applications  of  feedback.  Computation 
and  simulation  in  system  design. 

358.  Electric  Control  Systems  Laboratory. 

Courses  5e,  5n  and  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks, 
both  terms. 

Laboratory  experiments  to  accompany  subject  357. 

359.  Electrical  Problems  and  Seminar. 

Course  7,  IV  Year;  2 hrs.  per  week,  both  terms. 

Oral  presentation  by  each  fourth  year  student  of  his  thesis, 
together  with  discussions  by  other  members  of  the  group. 

360.  Communications  I.  J.  E.  Reid. 

Courses  5e,  5s,  5m  and  7,  IV  Year;  3 hrs.  lectures  per  week, 
first  term. 

The  basic  principles  of  amplification,  detection,  modulation, 
demodulation,  and  radio-frequency  power  generation. 

Reference  book:  Applied  Electronics — Gray. 

361.  Communications  Laboratory. 

Courses  5e,  5s,  5m  and  7,  IV  Year;  3 hrs.  laboratory  per 
week,  first  term. 

Experiments  and  problems  to  accompany  subject  360. 

362.  Communications  II.  J.  E.  Reid. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  second 
term. 

A continuation  of  subject  360  covering  theory  and  design  of 
Class  B and  C amplifiers,  power  oscillators,  crystal  oscillators. 
Noise  in  communication  circuits.  Frequency  conversion.  Im- 
pedance transformation. 

Reference  book:  Applied  Electronics — Gray. 

363.  Communications  Laboratory. 

Courses  5e  and  7,  IV  Year;  4^2  hrs.  laboratory  per  week, 
second  term. 

Experiments  and  problems  to  accompany  subjects  362  and  371. 

364.  Operational  Methods.  V.  G.  Smith. 

Courses  5e,  5m,  5n  and  5s,  IV  Year;  2 hrs.  lectures  per  week, 
both  terms. 

Classical  and  Heaviside’s  operational  methods  are  developed. 
Fourier’s  methods  leading  to  the  Laplace  transforms  are  dis- 
cussed and  the  close  relationship  between  Laplace  and  Heaviside 
emphasized.  Applications  are  chiefly  to  electric  circuit  analysis. 
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Reference  books:  Transformation  Calculus  and  Electric  Trans- 
ients— Goldman.  Electromagnetic  Theory — Heaviside.  Transients 
in  Linear  Systems — Gardner  and  Barnes.  Simple  Calculation  of 
Electrical  Transients — Carter. 

365.  Applied  Electromagnetic  Theory.  G.  Sinclair. 

Courses  5e,  5g,  5m,  5n  and  5s,  IV  Year;  2 hrs.  lectures  per 
week,  both  terms. 

Electrostatics  is  reviewed  and  developed  further  to  compute 
the  capacities  of  engineering  structures.  Electromagnetism  is  re- 
viewed and  Maxwell’s  equations  obtained.  These  are  then  applied 
in  a study  of  plane  waves,  wave  guides  and  antenna  radiation. 

Reference  books:  Electromagnetic  Theory — Stratton.  Electro- 
magnetic Waves  and  Radiating  Systems — Jordan.  The  Electro- 
magnetic Field — Biggs.  Fundamentals  of  Electromagnetic  Waves 
— Shedd. 

366.  Electronics.  W.  H.  Card. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  theory  of  the  behaviour  of  electrons  in  electric  and 
magnetic  fields,  thermionic  emission,  transistor  and  electron-tube 
characteristics,  circuit  models  and  applications,  conduction 
through  gases. 

Reference  book:  Applied  Electronics — T.  S.  Gray. 

367.  Alternating-Current  Circuits.  J.  L.  Yen,  I.  R.  Dalton. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Fundamentals  of  alternating  current,  voltage  and  power.  The 
analysis  of  series,  parallel  and  three-phase  circuits  containing 
resistance,  inductance  and  capacitance. 

368.  Alternating-Current  Circuit  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Laboratory  exercises  to  accompany  subject  367. 

369.  Alternating  Current  Machinery  II.  G.  F.  Tracy. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

A continuation  of  subject  353.  Special  types  of  alternating 
current  motors,  synchronous  converters,  single-phase  induction 
motors,  frequency  changes,  selsyn  devices. 

370.  Alternating  Current  Machinery  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Laboratory  exercises  to  accompany  subject  369. 

371.  Communications  III.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  2 hrs.  lectures  per  week,  second 
term. 
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Transmission  lines  at  ultra-high  frequencies,  generation  and 
amplification  at  high  frequencies,  semi-conductor  devices  at  low 
frequencies. 

373.  Electric  Power  Systems.  G.  R.  Slemon. 

Course  7,  IV  Year;  2 hrs.  lectures  and  2 hrs.  computation  per 
week,  second  term. 

The  theory  associated  with  the  economic  generation,  trans- 
mission and  distribution  of  electrical  energy  in  bulk  and  the  con- 
trol of  power  systems  under  normal  and  fault  conditions. 

375.  Electrical  Engineering.  A.  J.  Kravetz. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  d-c  and  a-c  circuits  including  the  more  important 
methods  of  measuring  resistance,  current,  potential  difference, 
power  and  energy;  the  principles  of  operation  of  d-c  and  a-c 
machinery;  thermionic  tube  characteristics  and  applications. 

376.  Electrical  Engineering  Laboratory. 

Courses  6 and  8,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Laboratory  exercise  to  accompany  subject  375. 

377.  Electric  Machines.  A.  J.  Kravetz. 

Courses  3 and  5e,  III  Year;  Course  5t,  IV  Year;  2 hrs.  lectures 
per  week,  both  terms. 

Operating  characteristics,  control,  and  applications  of  direct- 
current  and  alternating-current  machines. 

378.  Electric  Machines  Laboratory. 

Courses  3 and  5e,  III  Year;  3 hrs.  laboratory  alternate  weeks, 
first  term ; 3 hrs.  laboratory  per  week,  second  term. 

Course  5t,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Laboratory  exercises  to  accompany  subject  377. 

379.  Electronics  Laboratory. 

Course  5,  III  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Laboratory  exercises  to  accompany  subject  366. 


GEOLOGICAL  SCIENCES 

380.  Physical  Geology.  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  3 hrs.  lectures 
per  week,  first  term. 

An  introduction  to  the  study  of  geology  and  mineralogy. 
Reference  books:  Princinples  of  Physical  Geology — Holmes. 
Principles  of  Geology — Gilluly,  Waters  and  Woodford  or  Physical 
Geology — Leet  and  Judson. 
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381.  Physical  Geology  Laboratory. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  2 hrs.  per  week, 
first  term. 

A laboratory  course  to  accompany  subject  380. 

382.  Engineering  Geology.  W.  H.  Gross. 

Course  1,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

An  introduction  course  in  geology  with  special  reference  to 
engineering  problems. 

383.  Engineering  Geology  Laboratory. 

Course  1,  III  Year;  1 hr.  per  week,  first  term;  2 hrs.  per  week, 
second  term. 

Specimens,  maps,  and  sections  to  accompany  subject  382. 

384.  Glacial  Geology  and  Ground  Water.  R.  E.  Deane. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Pleistocene  Geology.  The  formation  and  distribution  of  the 
drift  deposits  of  North  America,  with  emphasis  on  their  economic 
importance. 

385.  Elementary  Geochemistry.  F.  G.  Smith. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Covering  the  periodic  table,  distribution  of  the  elements,  states 
of  matter,  phase  diagrams,  natural  hydrothermal  solutions, 
weathering,  and  geochemical  cycles. 

386.  Mineralogy  and  Lithology.  D.  H.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  Course  5g, 
IV  Year  (Session  1957-58  only);  2 hrs.  lecture  per  week,  both 
terms. 

A study  of  crystallography,  descriptive  and  determinative 
mineralogy,  and  the  common  rocks. 

Reference  book:  An  Introduction  to  the  Study  of  Minerals — 
Rogers. 

387.  Mineralogy  and  Lithology  Laboratory.  D.  H.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  Course  5g, 
IV  Year  (Session  1957-58  only);  2 hrs.  per  week,  both  terms. 

Practice  in  identifying  minerals  and  rocks. 

388.  Descriptive  Mineralogy.  D.  PL  Gorman. 

Course  9,  III  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Continuation  of  the  mineralogy  of  subject  386. 

389.  Ore  Microscopy.  D.  PL  Gorman. 

Course  9,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Identification  of  minerals  in  polished  sections. 

390.  Crystallography.  E.  W.  Nuffield. 

Course  8,  III  Year;  Courses  5c,  5m  and  5s,  IV  Year;  1 hr. 
lecture  per  week,  both  terms. 
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The  modern  concept  of  crystals;  symmetry  elements;  derivation 
of  space  lattices,  classes,  forms,  indices. 

391.  Petrology.  P.  A.  Peach. 

Course  9,  III  Year;  3 hrs.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Microscopic  character  of  the  rock-forming  minerals  in  thin 
sections,  and  description  and  classification  of  rocks. 

Text  books:  Optical  Crystallography — Wahlstrom.  Eruptive 
Rocks — Strand. 

392.  Petrography  Laboratory.  P.  A.  Peach. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

Microscopic  petrography,  to  accompany  subject  391. 

Text  book:  Optical  Mineralogy — Rogers  and  Kerr. 

393.  Historical  and  Stratigraphical  Geology.  F.  W.  Beales. 

Courses  2 and  9,  II  Year;  3 hrs.  lecture  per  week,  second  term. 

Study  of  the  principles  of  stratigraphy  and  historical  geology 
since  Precambrian  times. 

394.  Historical  and  Stratigraphical  Geology  Laboratory.  F.  W.  Beales. 

Course  9,  II  Year;  2 hrs.  per  week,  second  term. 

Laboratory  work  to  illustrate  subject  393. 

395.  Palaeontology.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

396.  Palaeontology  Laboratory.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

397.  Structural  Geology.  W.  M.  Tovell. 

Courses  2,  5g  and  9,  III  Year;  Course  5g,  IV  Year  (Session 
1957-58  only) ; 1 hr,  lecture  per  week,  both  terms. 

Structures  caused  by  the  deformation  of  the  earth’s  crust. 

Text  book:  Structural  Geology — ^Billings. 

398.  Structural  Geology  Laboratory.  W.  M.  Tovell. 

Courses  2,  5g  and  9,  III  Year;  Course  5g,  IV  Year  (Session 

1957-58  only);  3 hrs.  per  week,  both  terms. 

Work  with  geological  maps  of  folded  and  faulted  areas,  struc- 
tural sections,  and  the  solution  of  problems  relating  to  folding 
and  faulting. 

Laboratory  course  to  accompany  subject  397. 

399.  Mineral  Deposits.  W.  H.  Gross. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Theories  of  origin  of  mineral  deposits  and  description  of 
world’s  important  mineral  deposits. 

400.  Mineral  Deposits  Laboratory.  W.  H.  Gross. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 
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401.  Geology  of  Canada.  F.  W.  Beales. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A survey  of  the  physiography,  historical  geology,  major  struc- 
tural features,  and  mineral  deposits  of  the  country. 

402.  Pleistocene  Geology.  R.  E.  Deane. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Study  of  the  Pleistocene  Deposits  of  North  America  and 
Europe. 

403.  Precambrian  Geology.  W.  W.  Moorhouse. 

Courses  2 and  9,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 
Precambrian  formations  of  Canada — their  rocks,  distribution, 
relationships  and  economic  features. 

404.  Precambrian  Geology  Laboratory.  W.  W.  Moorhouse. 

Course  2,  IV  Year;  1 hr.  laboratory  per  week,  first  term. 
Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

To  accompany  subject  403. 

405.  Mining  Geology.  G.  B.  Langford. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  second 

term. 

A course  dealing  with  the  application  of  geology  to  mining. 
Reference  book:  Mining  Geology — McKinstry. 

406.  Mining  Geology  Laboratory.  G.  B.  Langford. 

Course  9,  IV  Year;  3 hrs.  per  week,  first  term. 

407.  Petroleum  Geology.  W.  M.  Tovell. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  origin,  nature,  and  occurrence  of  petroleum  and  natural 
gas  deposits  and  the  extraction  of  these  substances  from  the 

earth. 

408.  Petroleum  Geology  Laboratory.  W.  M.  Tovell. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 
Accompanying  subject  407. 

409.  Stratigraphy  and  Sedimentation.  F.  W.  Beales. 

Course  9,  III  Year;  1 hr.  lecture  per  week,  first  term. 
Description,  classification  and  interpretation  of  sedimentary 
rocks  and  rock  units. 

410.  Stratigraphic  and  Sedimentary  Field  Work.  F.  W.  Beales. 

Course  9,  III  Year. 

Field  work  along  the  Niagara  Escarpment. 

411.  Geological  and  Mineralogical  Field  Work. 

Courses  2 and  9,  III  Year;  7 days. 

A field  trip  following  the  April  examination  to  the  Bancroft 
and  Madoc  areas  of  Ontario. 
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412.  Geological  Field  Trips  (Glacial  Geology). 

Courses  2 and  9,  IV  Year.  Three  /a  day  trips. 

During  October  weekly  trips  will  be  made  to  points  of  interest 
near  Toronto. 

413.  Geological  Field  Trips  (Petroleum). 

Course  9,  IV  Year.  2/2  days. 

Oil  and  gas  fields  in  Chatham  area. 

414.  Geological  Field  Trips  (Economic  and  Mining). 

Course  9,  IV  Year.  Two  trips,  each  J/2  day. 

Trip  to  gypsum  mine  and  cement  plant. 

HEAT  ENGINES 

420.  Elementary  Heat  Engines.  F.  G.  Ewens,  P.  B.  Hughes. 

Courses  2 and  7,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Courses  3 and  4,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

For  each  group  selected  topics  are  arranged  to  suit  the 
courses  included  in  the  group. 

The  history  and  development  of  heat  engines,  the  principles 
upon  which  they  operate,  and  the  characteristic  features  of  the 
different  kinds  of  engines  used  in  practice.  The  First  and  the 
Second  laws  of  thermodynamics. 

Text  book  (Courses  3,  4 and  7) : Elements  of  Thermodynamics 
and  Heat  Transfer — Obert. 

Reference  books  (All  Courses) : Theory  and  Practice  of  Heat 
Engines — Faires.  Steam,  Air  and  Gas  Power — Severns,  Degler 
and  Miles. 

421.  Theory  of  Heat  Engines.  F.  C.  Hooper. 

Courses  3,  4,  5a,  7,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

For  each  course  selected  topics  are  arranged  to  suit  parts  of 
the  subject  given  in  the  Second  and  in  the  Fourth  Years,  with 
due  emphasis  on  the  material  particularly  desirable  for  each 
course. 

The  applications  of  the  laws  of  thermodynamics  to  ideal  pro- 
cesses and  cycles  using  gases  and  vapours,  reversibility,  available 
energy,  entropy,  properties  of  fluids.  Processes  and  cycles  used 
in  practice  for  steam  and  gas  power  plants,  and  for  refrigerating 
plants.  Reciprocating  engines,  turbines  and  compressors.  Heat 
transfer.  Regeneration.  Fuels.  The  Combustion  process.  Com- 
bustion in  furnaces,  engines  and  turbines. 

Text  book  (Courses  3,  4,  7):  Elements  of  Thermodynamics 
and  Heat  Transfer — Obert. 

Text  book  (Course  5a)  : Fuels  and  Combustion — Smith  and 
Stinson. 
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Reference  books  (All  Courses)  : Theory  and  Practice  of  Heat 
Engines — Faires.  Steam,  Air  and  Gas  Power — Severns,  Degler 
and  Miles. 

422.  Heat  Engineering.  R.  G.  Wiren,  W.  A.  Wallace,  F.  G.  Hooper. 

Courses  3 and  5t,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Steam  Generators  and  Plant.  Combustion  calculations;  analysis 
of  fuels  and  products  of  combustion;  boiler  tests  and  heat  bal- 
ance; principles  of  design  of  boilers,  furnaces,  stokers,  pulverised 
fuel,  oil  and  gas  firing  equipment,  economizers,  air  heaters,  super- 
heaters, feedwater  heaters,  evaporators  and  miscellaneous  heat 
exchangers.  Steam  turbines  condensers  and  auxiliary  power  plant 
equipment. 

Text  book:  Steam  Power  Plants — Potter. 

Reference  books:  Steam  Power  Plants — Gaffert,  McNaughton. 
Steam  Turbines — Church. 

Internal  Combustion  Engines.  Types  and  operation;  perform- 
ance and  testing;  basic  characteristics  and  principles  of  design; 
carburation;  fuel  injection;  governing. 

Text  book:  Internal  Combustion  Engines — Obert. 

Reference  books : Internal  Combustion  Engines  — Poison, 
Maleev,  Fraas. 

Heat  Transfer  and  Air  Conditioning.  Conduction,  convection, 
radiation,  and  combined  mechanisms  of  heat  transfer.  Air  and 
water  vapour  mixtures,  requirements  for  comfort  and  industrial 
processes;  the  use  of  psychrometric  charts;  heating,  cooling, 
humidifying  and  dehumidifying  processes;  calculation  of  air  con- 
ditioning loads;  air  conditioning  systems  and  equipment. 

Reference  book : Heating  and  Air  Conditioning — Allen,  Walker 
and  James. 

423.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B. 

Hughes,  W.  A.  Wallace,  F.  C.  Hooper. 

Courses  3 and  5t,  HI  Year;  1 three-hour  laboratory  period 
per  week,  both  terms. 

Courses  5a  and  7,  III  Year;  1 three-hour  laboratory  period 
per  week,  first  term. 

Courses  4 and  6,  III  Year;  1 three-hour  laboratory  period  per 
week,  second  term. 

The  laboratory  work  is  designed  to  assist  in  clearer  under- 
standing of  theory  and  practical  applications,  and  consists  of 
selected  experiments  in  four  laboratories:  Heat  Engine  labora- 
tory, Fuel  Testing  laboratory.  Heat  Transfer  laboratory.  Re- 
frigeration and  Air  Conditioning  laboratory. 

The  work  on  Heat  Engines  deals  with  the  setting  of  valves, 
measuring  indicated  and  brake  horse-power,  the  use  of  power 
plant  instruments,  testing  of  air  compressors,  steam  engines. 
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Steam  turbines  and  internal  combustion  engines  under  various 
conditions,  steam  calorimetry  and  the  solution  of  practical  prob- 
lems on  steam  plants,  internal  combustion  engines,  and  gas  tur- 
bines. 

The  Fuel  Testing  includes  analysis  of  fuels  and  products  of 
combustion,  knock  rating  of  gasolines,  fuel  calorimetry,  etc. 

The  work  on  Heat  Transfer  deals  with  temperature  measure- 
ment, tests  on  insulation  and  heat  exchangers  of  various  kinds. 

The  work  on  air  conditioning  deals  with  the  use  of  instruments 
and  charts,  air  conditioning  standards,  the  solution  of  practical 
problem,  and  testing  of  air  conditioning  equipment. 

424.  Heat  Power  Engineering.  R.  G.  Wiren. 

Course  3,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  421  consisting  of  a more 
advanced  study  as  applied  to  power  plants.  Properties  of  pure 
substances.  Analysis  and  applications  of  the  First  and  Second 
Laws.  Change  of  phase  and  equations  of  state.  Thermodynamic 
functions  and  relations  as  applied  to  a perfect  gas  and  working 
fluids  used  in  power  plants.  Steam  as  a working  fluid.  Steam 
turbines.  Power  plant  cycles  including  reciprocating  engines  and 
turbines.  Cycles  for  high  pressures  and  temperatures.  Superheat- 
ing, reheating,  regenerative  and  binary-fluid  cycles.  Steam  gen- 
erators employing  forced  circulation,  indirect  evaporation  and 
pressure  combustion.  Power  plant  heat  balance  and  efficiencies. 
Design  of  power  plant  equipment. 

Reference  books : Heat  and  Thermodynamics — Zemansky. 
Engineering  Thermodynamics — Obert,  Young,  Sears,  Everett, 
Keenan,  Ebaugh,  Hawkins.  Steam  Power  Plants — Gaffert,  Potter, 
MacNaughton.  Steam  Turbines — Church,  Salisbury,  Lee. 

425.  Internal  Combustion.  W.  A.  Wallace. 

Courses  3 and  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  types  of  internal  combustion  engine  and  their 
respective  applications.  The  different  cycles  of  operation  and  the 
avoidable  and  unavoidable  losses.  The  admission,  compression, 
combustion,  expansion  and  exhaust  operations,  the  factors  that 
influence  them  and  their  application  to  the  engine  and  turbine. 
The  cooling  system  and  its  effect  on  thermal  and  mechanical 
conditions. 

426.  Heat  Engineering  Laboratories.  R.  G.  Wiren,  F.  G.  Ewens,  P.  B. 

Hughes,  W.  A.  Wallace,  F.  G.  Hooper. 

Course  3,  IV  Year;  5 hrs.  laboratory  work  per  week,  both 
terms. 

Course  5t,  IV  Year;  6 hrs.  laboratory  work  per  week,  both 
terms. 
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A continuation  and  extension  of  the  work  covered  in  the  III 
Year  laboratory  subjects  consisting  of  selected  experiments  in 
four  laboratories:  Heat  Engine  laboratory,  Fuel  Testing  labora- 
tory, Heat  Transfer  laboratory.  Refrigeration  and  Air  Condition- 
ing laboratory. 

In  the  Heat  Engine  laboratory  complete  tests  are  made  of 
various  engines  such  as  simple,  compound  and  uniflow  steam 
engines,  impulse  and  reaction  type  steam  turbines,  gas,  oil 
and  gasoline  engines.  In  each  case  an  analysis  is  made  of  the 
thermal  cycle  involved,  a complete  set  of  experiments  is  per- 
formed and  the  results  plotted  to  show  clearly  to  the  student  the 
effect  of  various  alterations  in  adjustment  on  the  results  obtained. 
A complete  boiler  test  is  performed  and  all  calculations  are  made 
for  a heat  balance.  An  analysis  is  made  of  cycles  used  in  gas 
turbines  and  jets.  Problems  involving  variable  specific  heat  are 
studied. 

In  the  Fuel  Testing  laboratory  the  octane  rating  of  gasoline 
samples  is  determined  by  A.S.T.M.  methods  and  fuel  injection 
spray  characteristics  are  studied  with  special  test  equipment. 

In  the  Heat  Transfer  laboratory  tests  are  made  on  heat  ex- 
changers. 

In  the  Air  Conditioning  and  Refrigeration  laboratory  tests  are 
performed  on  complete  air  conditioning  systems,  and  complete 
refrigerating  plants. 

427.  Theory  of  Heat  Engines.  R.  G.  Wiren. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Thermodynamics  of  gases  and  vapours  as  applied  to  engines, 
nozzles,  turbines,  compressors,  heat  exchangers,  refrigeration 
plants,  and  air  conditioning  systems.  Analysis  of  vapour  and  gas 
power  cycles. 

Text  book:  Basic  Thermodynamics — Brown. 

Reference  books:  Engineering  Thermodynamics  — Young, 
Ebaugh.  Theory  and  Practice  of  Heat  Engines — Faires. 

428.  Heat  Engine  Laboratory.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B.  Hughes, 

W.  A.  Wallace,  F.  C.  Hooper. 

Course  1,  III  Year;  2 hrs.  laboratory  per  week,  second  term. 

Course  2,  III  Year;  1^2  hrs.  per  week,  first  term. 

Experiments  with  steam  and  internal  combustion  engines,  com- 
pressed air,  etc. 

429.  Heat  Transfer  and  Refrigeration.  F.  G.  Ewens. 

Course  5t,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Refrigeration  cycles  and  properties  of  refrigerants;  flow  of 
fluids  and  heat  transfer;  heat  insulation;  refrigerating  machines 


100 


APPLIED  SCIENCE  AND  ENGINEERING 


and  controls;  heating  and  air  conditioning ; cold  storage;  ice 
manufacture;  industrial  applications  of  refrigeration. 

Reference  books:  Theory  of  Mechanical  Refrigeration — 
Sparks.  Refrigeration  and  Air  Conditioning — Jordan  and  Priester. 
Applied  Heat  Transmission — Stoever.  Heating  and  Air  Condi- 
tioning— Allen,  Walker  and  James. 

430.  Heat  Power  Engineering.  R.  C.  Wiren. 

Courses  5c  and  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Application  of  Thermodynamics  to  the  design  of  power  plant 
equipment.  Analysis  of  high  pressure  and  high  temperature 
vapour  cycles.  Superheating,  reheating,  regenerative  and  binary- 
fluid  cycles.  Steam  generators  employing  forced  circulation,  in- 
direct evaporation  and  pressure  combustion.  Power  plant  heat 
balance  and  efiiciencies. 

Reference  books:  Steam  Power  Plants — Gaffert,  Potter,  Mac- 
Naughton.  Steam  Turbines — Church,  Salisbury,  Lee.  Engineering 
Thermodynamics — Obert,  Young,  Keenan,  Hawkins. 

431.  Theory  of  Heat  Engines.  P.  B.  Hughes. 

Course  6,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

The  theory  and  practice  of  heat  engines,  including  a study  of 
fundamental  principles  involved,  an  appraisal  of  theoretical  de- 
velopments, and  a survey  of  the  corresponding  practical  appli- 
cations. 

Text  book:  Theory  and  Practice  of  Heat  Engines — ^Faires. 

432.  Heat  Transfer.  C.  H.  Miller. 

Course  8,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

Basic  principles,  definitions,  units  and  dimensional  analysis. 
Conduction  in  the  steady  and  the  unsteady  states.  The  heat 
source  within  a conducting  body.  Free  and  forced  convection. 
Condensing  and  boiling.  Radiation.  Combined  effects  of  conduc- 
tion, convection  and  radiation.  Instrumentation  and  experimental 
methods. 

Text  book:  Elements  of  Heat  Transfer  and  Insulation — M. 
Jakob  and  G.  A.  Hawkins. 

HYDRAULICS  AND  FLUID  MECHANICS 

440.  Fluid  Mechanics.  G.  R.  Lord,  L.  E.  Jones,  D.  G.  Huber,  J.  J.  Traill, 
A.  R.  LeFeuvre. 

Courses  1,  3,  4 and  7,  III  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Course  2,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

Attention  is  given  to  the  development  and  discussion  of  the 
fundamental  principles  of  fluid  flow.  These  principles  are  illus- 
trated by  suitable  practical  problems  connected  with  fluid  mea- 
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surcments,  flow  of  water  and  other  fluids  in  pipes  and  open 
channels,  with  a brief  discussion  of  the  resistance  of  submerged 
bodies,  dimensional  analysis  and  similarity  studies. 

Text  book:  Fluid  Mechanics — Binder. 

441.  Fluid  Mechanics  Laboratory.  G.  R.  Lord,  L.  E.  Jones,  D.  G.  Huber, 

J.  J.  Traill,  A.  R.  LeFeuvre. 

Courses  1,  3 and  4,  III  Year;  one  3-hr.  laboratory  period  per 
week,  second  term. 

Course  2,  III  Year;  six  3-hr.  laboratory  periods,  first  term. 

Course  7,  III  Year;  one  3-hr.  laboratory  per  week,  first  term. 

This  laboratory  course  is  planned  to  illustrate  the  principles 
considered  in  the  lecture  courses  in  hydraulics.  Experimental 
work  in  the  laboratory  utilizes  a wide  variety  of  apparatus  and 
equipment  concerned  with  fluid  flow,  while  problems  undertaken 
in  the  study  room  provide  a link  with  general  hydraulic  practice. 

442.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  problems  of  unsteady  flow  such  as  occur  in  power 
plants,  penstocks,  etc.  The  lecture  work  is  supplemented  by  prob- 
lems solved  by  the  students  in  the  work  rooms,  the  time  for 
which  is  included  in  subject  444.  Surges,  water  hammer,  stream 
flow  data,  etc.,  are  discussed. 

The  problems  of  collection  of  water  for  power  purposes,  use  of 
the  mass  curve,  rainfall  and  evaporation,  etc.,  are  also  treated  as 
far  as  possible.  The  flow  of  gases  and  vapours  is  also  discussed. 

443.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Theory  and  design  of  turbines,  pumps,  fans,  propellers,  and 
other  hydraulic  machinery,  as  well  as  the  application  of  hy- 
draulic systems  to  aircraft  and  machine  tools.  The  selection  of 
turbines,  pumps,  and  fans  is  dealt  with,  as  well  as  problems  re- 
lated to  the  mechanical  parts  of  hydraulic  pKDwer  plants.  Cavi- 
tation in  connection  with  pumps,  turbines,  and  propellers  is  fully 
discussed. 

444.  Hydraulic  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  3,  IV  Year;  average  of  554  hrs.  laboratory  per  week  in 
3-  and  2-hr.  periods,  both  terms. 

Experimental  work  is  carried  out  in  the  laboratory  on  various 
types  of  pumps,  turbines,  fans,  centrifugal  compressors  and  on 
hydraulic  models.  In  addition  computation  problems  involving 
open  channel  flow,  water  power  studies,  pumps  and  turbine 
studies,  water  hammer  phenomena,  fans  and  ductwork,  and  other 
advanced  flow  problems  are  considered.  General  problems  involv- 
ing compressibility  of  gases  are  considered. 
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445.  Hydraulics.  D.  G.  Huber. 

Course  1,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  general  field  of  hydraulic  engineering  is  studied  under  the 
topics:  hydrology,  flood  control,  dams,  power  plants,  hydraulic 
machinery,  water  hammer,  surges,  irrigation,  water  supply  and 
model  studies. 

Text  book:  Handbook  of  Applied  Hydraulics — Davis. 

446.  Hydraulic  Laboratory.  G.  R.  Lord,  D.  G.  Huber,  J.  J.  Traill. 

Course  1,  IV  Year;  one  3-hr.  laboratory  period  per  week, 
both  terms. 

Experimental  studies  of  hydraulic  models,  turbines  and  pumps 
are  carried  out.  Problems  assigned  in  the  study  rooms  deal  with 
channel  flow  and  other  hydraulic  features  connected  with  water 
power  installations,  flood  control,  water  supply  and  drainage 
systems. 

449.  Treatment  of  Technical  Data.  L.  E.  Jones. 

Courses  3 and  4,  II  Year;  3 hrs.  lecture  per  week,  second  term. 

Presentation  of  data;  approximate  nature  of  technical  data; 
role  played  by  mathematics;  general  numerical  methods;  methods 
of  organizing  data  for  computation;  methods  of  analyzing  tech- 
nical data;  elements  of  curve-fitting  and  statistical  treatment. 

451.  Hydraulics.  J.  J.  Traill. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Pumping  and  drainage  problems  connected  with  the  operation 
of  mines  and  mining  properties. 

452.  Fluid  Mechanics.  L.  E.  Jones. 

Courses  6 and  8,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 

The  fundamentals  of  fluid  flow  as  generally  encountered  in 
industry.  Fluid  properties,  fluid  statics,  energy  relations,  dimen- 
sional analysis  and  dynamic  similarity,  flow  in  pipes  and  chan- 
nels, resistance  of  submerged  bodies,  effects  of  viscosity  and 
compressibility,  lubrication,  pumps  and  other  hydraulic  machines. 

453.  Fluid  Mechanics  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  6,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A course  of  laboratory  experiments  and  design  problems  to 
permit  of  correlating  flow  fundamentals  with  industrial  appli- 
cations. 


MACHINERY 

461.  Mechanical  Engineering.  W.  G.  McIntosh. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 
Materials  of  design  and  production  methods.  In  addition, 
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standards,  tolerances,  limits,  fits,  and  mechanical  drafting  room 
practice  will  be  explained. 

Text  books:  Manufacturing  Processes — Begeman.  Drawings 
and  Drafting  Room  Practice.  A.S.A. 

462.  Elementary  Machine  Design.  R.  T.  Waines. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

A preparatory  subject  intended  to  familiarize  the  student  with 
the  different  shop  method  and  processes,  casting,  forging,  machin- 
ing, etc.,  used  in  the  production  of  machine  parts,  to  enable  him 
to  make  proper  provision  in  the  design  of  such  parts  to  facilitate 
their  production. 

In  addition,  the  various  standards,  machine  and  pipe  threads, 
tapers,  pipe  fittings,  etc.,  are  described  and  mechanical  drafting 
room  practice  explained.  Tolerances,  limits,  fits  and  gauges  are 
discussed. 

Text  book:  Manufacturing  Processes — Begeman. 

463.  Machinery.  R.  T.  Waines. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Design  (involving  material  applications  and  calculation  of 
stresses)  and  selection  of  various  machine  elements  with  par- 
ticular application  to  power  transmission  (belting,  shafting  and 
gearing),  fastening  screws,  power  screws  and  wire  rope. 

Text  book:  Principles  of  Machine  Design — Berard,  Waters  and 
Phelps. 

464.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

The  work  in  the  laboratory  will  illustrate  the  lecture  subject. 

465.  Theory  of  Machines.  I.  W.  Smith,  Z.  W.  Dybczak. 

Course  3,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

A study  of  basic  machine  components,  including  the  standard 
linkages,  cams,  gearing,  and  gear  trains,  with  reference  to  prac- 
tical application.  Methods  for  analysis  of  velocity,  acceleration, 
and  force  distribution  in  machines.  Effects  of  friction  and  deter- 
mination of  efficiency.  The  plotting  and  use  of  crank  effort  and 
torque  diagrams,  including  inertia  effects.  Fluctuation  of  machine 
speed  and  its  control  by  flywheels  and  governors.  Balancing  of 
rotating  and  reciprocating  parts. 

Reference  books:  Mechanism  — Prageman.  Dynamics  in 
Machines — Crossley.  Theory  of  Machines — Bevan. 

466.  Theory  of  Machines  Laboratory.  I.  W.  Smith,  R.  T.  Waines, 

Z.  W.  Dybczak. 

Course  3,  II  Year;  3 hrs.  laboratory  per  week,  both  terms. 

The  work  in  the  laboratory  will  illustrate  the  principles  covered 
in  the  lecture  subject  No.  465. 
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467.  Machine  Design.  W.  G.  McIntosh. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  of  various  machine  elements,  including  screw 
threads  for  fastening  and  power  transmission,  shafting,  bearings 
(journal,  thrust,  ball,  and  roller)  belts,  pulleys,  spur  gears,  fly- 
wheels, keys,  clutches,  etc. 

Text  book:  Design  of  Machine  Elements — Spotts. 

468.  Machine  Design  Laboratories.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak,  G.  E.  Godfrey. 

Course  3,  III  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Course  4,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Design  laboratory  work  will  be  taken  by  students  in  all  courses 
listed  above.  This  will  involve  the  design  of  machine  elements 
with  the  object  of  illustrating  the  work  covered  in  the  lecture 
subjects  in  Machine  Design.  Sketching  and  drafting  will  be  given 
with  a view  to  developing  the  student’s  judgment  and  sense  of 
proportion  in  design  and  the  application  of  drafting  room  stan- 
dards. 

Mechanical  laboratory  work  will  be  taken  by  Course  3.  This 
will  include  selected  experiments  in  speed  measurement,  oil  test- 
ing, balancing,  vibrations,  testing  of  pov/er  drives,  etc. 

469.  Machine  Design.  R.  T.  Waines. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  design  and  selection  of  machinery  and  equipment  met 
with  in  metallurgical  plants,  and  in  mining  work. 

Text  book:  Principles  of  Machine  Design — Berard,  Waters  and 
Phelps. 

470.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Courses  2,  6 and  8,  IV  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Problems  worked  out  in  the  laboratory,  designed  to  give  the 
student  training  in  the  general  lay-out  of  shafting  and  plant 
machinery,  as  well  as  in  the  design  of  simple  parts  for  chemical 
and  metallurgical  apparatus,  and  mine  machinery. 

471.  Machine  Design.  Z.  W.  Dybczak. 

Courses  5e,  5g,  5m,  5n,  5s,  5t,  III  Year;  1 hr.  lecture  per  week, 
both  terms. 

Some  acquaintance  with  the  selection  of  materials  and  their 
use  in  the  design  and  construction  of  machinery.  Machine  parts 
are  analysed  as  to  suitable  materials,  production  methods,  and 
the  nature  and  magnitude  of  the  stresses  encountered. 

Text  book:  Design  of  Machine  Elements — Spotts. 
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472.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Courses  5e,  5g,  5m,  5n,  5s,  5t,  III  Year;  3 hrs.  laboratory  per 
week,  both  terms. 

The  work  in  the  laboratory  will  consist  of  the  analytical  solu- 
tion of  problems,  illustrating  the  principles  involved  in  the 
lecture  course,  and  the  standard  practice  in  making  assembly  and 
detail  machine  drawings. 

473.  Machine  Design.  W.  G.  McIntosh. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  is  a continuation  of  subjects  467  and  466.  It  will  involve 
the  design  of  various  machine  elements  and  equipment  including 
machine  frames,  hooks,  hoisting  equipment,  crankshafts,  gears 
(helical,  herringbone,  bevel,  screw,  and  worm),  springs,  clutches, 
brakes,  thin  and  thick  wall  vessels. 

An  introduction  will  be  given  to  the  study  of  vibration  prob- 
lems encountered  in  high  speed  engines  and  machines. 

Text  book:  Design  of  Machine  Elements — ^Spotts. 

474.  Machine  Design  Laboratories.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Course  3,  IV  Year;  5 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Advanced  laboratory  work  involves  both  analysis  and  design  of 
machine  elements,  machine  units,  and  complete  machines.  The 
selection  of  problems  is  made  with  a view  to  giving  the  student 
as  broad  a coverage  as  possible  and  providing  experience  in 
combining  of  elements  to  form  a machine  of  smooth  and  har- 
monious design.  Some  of  this  work  will  involve  special  shafting 
problems  including  graphical  solutions,  critical  speeds,  and  mul- 
tiple supports. 

Work  will  be  given  in  the  Mechanical  Laboratory  on  gauging 
and  fine  measurements,  experimental  stress  analysis,  vibration, 
and  bearing  testing. 

475.  Machine  Design,  I.  W.  Smith,  G.  E.  Godfrey. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  stress  analysis  and  the  design  of  various  machine 
elements,  including  shafting,  bearings,  belts,  gears,  flywheels,  etc.; 
also  an  introduction  to  work  on  speed  fluctuation  and  balancing. 

Text  book:  Design  of  Machine  Elements — Spotts. 

476.  Manufacturing  Processes.  K.  C.  Livingston. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

First  term  work  deals  with  the  steel  industry.  Processes  con- 
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sidered  are  those  involved  in  iron  and  steel  production,  casting, 
machinery,  welding  and  heat  treatment. 

Processes  by  which  textiles,  glass,  paper,  and  rubber  are  manu- 
factured are  discussed  during  the  second  term. 

Text  book:  Manufacturing  Processes — ^Begeman. 

477.  Manufacturing  Processes  Laboratory.  K.  C.  Livingston. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Problems  based  upon  the  topic  treated  in  subject  476  will  be 
given  during  the  first  term. 

The  class  during  the  second  term  will  be  concerned  with  the 
process  and  management  problems  of  some  industries. 

478.  Machine  Design.  Z.  W.  Dybczak. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A series  of  lectures  on  design  methods  related  to  heat  engines, 
including  force  analysis,  speed  fluctuation,  flywheel  design,  high 
speed  bearings,  and  thermal  stress. 

Reference  books : Design  of  Machine  Elements  — Spotts. 
Mechanics  of  Machinery — Ham  and  Crane.  Analysis  and  Lubri- 
cation of  Bearings — Shaw  and  Macks. 

479.  Machine  Design.  R.  T.  Waincs. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  of  various  machine  elements,  particularly  those 
likely  to  be  met  with  in  chemical  plants,  and  an  outline  of  the 
properties,  production  methods,  and  selection  of  materials  used 
in  machine  equipment. 

Reference  books:  Process  Equipment  Design — Hesse  and  Rush- 
ton.  Principles  of  Machine  Design — Berard,  Waters  and  Phelps. 

480.  Mechanical  Engineering  Laboratory.  W.  G.  McIntosh,  I.  W. 

Smith,  R.  T.  Waines. 

Course  4,  II  Year;  3 hrs.  laboratory  per  week,  first  term. 

This  laboratory  is  intended  to  give  the  students  an  introduction 
to  the  principles  and  techniques  of  fine  measurement.  Problems 
dealing  with  tolerances,  perspective  drawing,  force  analysis,  etc., 
will  also  be  given. 

MATHEMATICS 

490.  Calculus.  I.  R.  Pounder,  R.  O.  A.  Robinson,  J.  A.  Steketee,  W.  M. 
Kahan,  D.  Naylor,  R.  A.  Ross,  W.  A.  Skirrow,  A.  W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Derivation  of  the  fundamental  formulas  of  the  differential  and 
integral  calculus,  with  applications  to  problems  concerning  curves, 
areas,  volumes,  lengths.  Problems  are  dealt  with  in  the  drafting 
room  as  outlined  in  subject  275. 
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491.  Calculus.  G.  de  B,  Robinson,  W.  P.  Brown,  A.  Robinson,  P.  G. 

Rooney,  R.  G.  Stanton. 

Courses  1,  3,  4,  6,  7 and  8,  II  Year;  2 hrs.  lectures  per  week, 
both  terms. 

Continuation  of  subject  490.  The  elementary  theory  reviewed 
and  extended,  with  special  attention  to  applications  in  engineer- 
ing. Introduction  to  simple  differential  equations.  Problems  are 
dealt  with  in  the  drafting  room  as  outlined  in  subjects  284,  285, 
286,  287,  288  and  289. 

492.  Analytical  Geometry.  I,  R.  Pounder,  R.  O.  A.  Robinson,  J.  A. 

Steketee,  W.  M.  Kahan,  D.  Naylor,  R.  A.  Ross,  W.  A.  Skirrow, 
A.  W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  1 hr.  lecture  per 
week,  both  terms. 

The  Secondary  School  course  in  the  geometry  of  the  plane  is 
extended  and  is  followed  for  the  greater  part  of  the  session  by  an 
algebraic  treatment  of  the  geometry  of  planes,  lines,  and  quadric 
surfaces. 

494.  Least  Squares.  O.  J.  Marshall,  H.  L.  Macklin. 

Course  1,  II  Year;  3 hrs.  laboratory  per  week,  second  term. 

The  general  principles  of  probability  of  errors,  elementary 
problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observations,  empirical  constants  and  formulae. 

Text  books:  Least  Squares  in  Engineering — Coddington  and 
Marshall.  Printed  Lecture  Notes. 

495.  Mathematical  Problems.  W.  J.  Webber,  W.  A,  J.  Luxemburg,  R.  G. 

Stanton,  L.  M.  Brown,  R.  S.  McCullough,  J.  L.  Ord. 

Course  5,  II  Year;  3 hrs.  problems  per  week,  both  terms. 

The  weekly  sheet  of  prepared  problems  will  be  based  on  the 
content  of  courses  504,  506,  507,  and  will  provide  training  in 
operating  the  routine  processes  of  the  Calculus  and  will  illustrate 
these  by  applications  to  Mechanics  and  Geometry.  Students  will 
be  given  an  opportunity  to  have  their  difficulties  in  these  courses 
cleared  up. 

501.  Probability  and  Numerical  Methods.  R.  G.  Stanton. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Definition  of  probability;  binomial,  Poisson,  and  normal  dis- 
tributions; frequency;  sampling  distributions.  Examples  of  esti- 
mation, hypothesis  testing,  control  charts,  regression,  and  analy- 
sis of  variance.  Finite  differences;  operators;  interpolation; 
numerical  integration  and  solution  of  equations;  inversion  of 
matrices. 
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502.  Algebra  and  Geometry.  A.  P.  Dempster,  R.  Wormleighton. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Complex  numbers,  elementary  theory  of  equations,  rational 
functions,  vectors  and  matrices,  coordinate  systems,  planes,  lines, 
standard  surfaces  of  the  second  degree,  principal  axes. 

503.  Calculus.  W.  J.  R.  Crosby,  W.  A.  J.  Luxemburg. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introduction  of  differential  and  integral  calculus  with  appli- 
cations; limits,  power  series,  the  exponential  and  logarithmic 
functions;  trigonometric  and  hyperbolic  functions  and  their  in- 
verses. 

Text  books:  Calculus — Sherwood  and  Taylor.  Introduction 
to  the  Calculus — Beatty  and  Jenkins. 

504.  Differential  Calculus.  W.  A,  J.  Luxemburg. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Differentiation,  Taylor’s  theorem  and  series  for  functions  of 
one  or  more  variables,  familes  of  curves  and  surfaces  and  their 
differential  equations,  Jacobians,  geometrical  and  mechanical 
applications. 

Text  book:  Advanced  Calculus — Sokolnikoff. 

505.  Integral  Calculus  and  Differential  Equations.  W.  J.  Webber. 

Course  5,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

The  indefinite  integral,  integration  of  rational  and  other 
special  functions,  the  definite  integral,  differentiation  with  respect 
to  a parameter,  multiple  integration,  Fourier’s  series,  geometrical 
and  mechanical  applications,  approximate  integration,  introduc- 
tion to  ordinary  differential  equations. 

Text  book:  Advanced  Calculus — ^Sokolnikoff. 

507.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj,  W.  P.  Brown, 

A.  P.  Dempster,  D.  A.  S.  Fraser. 

Courses  1,  3,  4,  6 and  8,  III  Year;  1 hr.  lecture  per  week, 
both  terms. 

First  order  equations  solvable  by  quadratures,  linear  equations 
of  first  and  second  orders,  linear  equations  with  constant 
efficients  of  higher  order. 

Text  books:  Elementary  Differential  Equations — Kells.  Differ- 
erential  Equations — Reddick. 

508.  Theory  of  Functions.  Mrs.  G.  G.  Krieger-Dunaj. 

Course  5,  III  Year;  1 hr.  lecture  and  1 hr.  problem  work  per 
week,  both  terms. 

Complex  numbers,  limits  and  series,  analytic  functions, 
Cauchy’s  theorem,  Taylor  and  Laurent  series,  singularities  and 
their  significance,  analytic  continuation,  contour  integration, 
conformal  mapping  of  one  plane  region  on  another. 
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Text  books:  Functions  of  a Complex  Variable — Phillips. 
Theory  of  Functions — Copson.  Theory  of  Functions  as  applied 
to  Engineering  Problems — Rothe,  Ollendorf,  and  Pohlhausen. 
Introduction  to  Complex  Variables  and  Applications — Churchill. 

509.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj. 

Course  5,  III  Year;  1 hr.  lecture  and  1 hr.  problem  work  per 
week,  both  terms. 

First  order  equations  solvable  by  quadratures,  depression  of 
the  order,  and  linear  equation,  the  linear  equation  with  constant 
coefficients,  operator  methods,  the  linear  partial  differential 
equation,  particular  equations  of  the  second  order. 

Text  books:  Differential  Equations — Piaggio.  Intermediate 
Differential  Equations — Rainville.  Fourier  Series  and  Boundary 
Value  Problems — Churchill. 

MATHEMATICS,  APPLIED 

520.  Theoretical  Mechanics.  J.  A.  Steketee. 

Course  5,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

A systematic  application  of  mathematical  methods  to  the  solu- 
tion of  problems  in  mechanics,  with  emphasis  on  general  prin- 
ciples. The  problems  deal  chiefly  with  the  plane  motion  of 
particles  and  rigid  bodies.  Lagrange’s  equations  are  introduced. 

Text  books:  Principles  of  Mechanics — Synge  and  Griffith.  Me- 
chanics— Symon. 

521.  Differential  Equations  of  Mathematical  Physics.  A.  Robinson. 

Courses  5 and  10,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

The  underlying  theory  and  important  particular  equations,  in- 
cluding eigenvalues  and  eigenfunctions,  Fourier  series,  spherical 
and  cylindrical  harmonics,  vibration  of  strings,  membranes,  and 
rods,  sound  waves,  water  waves,  equation  of  heat  conduction. 

Text  books:  Fourier  series  and  Boundary  Value  Problems — 
Churchill.  Modem  Operational  Mathematics  in  Engineering — 
Churchill.  Partial  Differential  Equations  of  Mathematical  Phy- 
sics— Webster. 

523.  Adjustment  of  Observations.  O.  J.  Marshall. 

Courses  Ij,,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observed  data,  with  particular  reference  to  survey- 
ing measurements. 

METALLURGICAL  ENGINEERING 

530.  Metallurgy.  L.  M.  Pidgeon,  H.  U.  Ross. 

Course  8,  II  Year;  1 hr.  lecture  per  week,  both  term&. 
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An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

531.  Principles  of  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A general  discussion  of  the  fundamental  principles  of  extrac- 
tive metallurgy  with  reference  to  the  production  of  the  more 
important  metals. 

532.  Principles  of  Extractive  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  8,  III  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  continuous  laboratory  per  week,  second  term. 

Experiments  in  pyrometry,  furnaces,  roasting,  smelting,  leach- 
ing, retorting,  refining,  electrolysis  designed  to  illustrate  the 
principles  underlying  these  operations. 

533.  Principles  of  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  5m  and  8,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A discussion  of  the  structure  of  solids  with  particular  reference 
to  x-ray  methods  of  investigation;  the  solidification  of  metals, 
and  the  plastic  deformation  of  metals  with  reference  to  the  dis- 
location theory. 

534.  Principles  of  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  5m,  5n  and  8,  III  Year;  3 hrs.  laboratory  per  week, 
both  terms. 

Practical  work  relating  to  subject  533. 

535.  Metallurgical  Thermodynamics  I.  G.  B.  Craig. 

Course  8,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  physico-chemical  principles  of  metallurgy. 

536.  Metallurgical  Problems  Laboratory,  H.  U.  Ross,  G.  B.  Craig. 

Course  8,  III  Year;  4 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

Problems  in  chemistry,  physical  chemistry  and  thermodynamics 
as  applied  to  metallurgical  processes  and  operations  relating  to 
subjects  530,  531  and  535. 

537.  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

A general  course  in  Physical  Metallurgy,  dealing  with  the 
structure  of  metals  and  alloys,  with  special  reference  to  the  fer- 
rous alloys  of  practical  importance.  The  influence  of  mechanical 
deformation,  heat  treatment,  and  composition  on  the  structure 
is  considered ; and  the  relation  between  the  structure  and 
mechanical  properties  is  examined. 
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538.  Physical  Metallurgy.  H.  U.  Ross. 

Courses  1 and  7,  III  Year;  Course  2,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

A short  course  on  the  structure  and  mechanical  properties  of 
metals  and  alloys  and  on  the  influence  of  heat  and  mechanical 
treatment  upon  these  properties.  Reference  is  made  particularly 
to  steels  and  the  more-important  non-ferrous  alloys.  Welding 
and  corrosion  of  metals  is  also  included. 

539.  Metallurgy.  H.  U.  Ross. 

Courses  2 and  9,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

550.  Non-Ferrous  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  the  non-ferrous  metals,  including 
electrometallurgy. 

551.  Ferrous  Extractive  Metallurgy.  H.  U.  Ross. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  iron  and  steel. 

552.  Extractive  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  8,  IV  Year;  6 hrs.  continuous  laboratory  per  week, 
first  term. 

A continuation  of  subject  532. 

553.  Metallurgical  Thermodynamics  II.  G.  B.  Craig. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  chemical  equilibria  at  high  temperatures  in  ex- 
tractive metallurgy. 

554.  Metallurgical  Problems  Laboratory.  G.  B.  Craig. 

Course  8,  IV  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Problems  relating  to  subjects  550,  551  and  553. 

555.  Metallurgy.  L.  M.  Pidgeon. 

Courses  2 and  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  extractive  metallurgy  of  the  common  metals,  together 
with  the  calculations  necessary  to  understand  metallurgical  pro- 
cesses. 

556.  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  2,  IV  Year;  6 hrs.  continuous  laboratory  per  week  for 
one  half  of  second  term. 

Similar  to  subject  532. 
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557.  Physical  Metallurgy.  W.  C.  Winegard,  G.  B.  Craig. 

Courses  5m  and  8,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A continuation  of  subject  533  in  which  the  heat  treatment  of 
ferrous  and  non-ferrous  alloys  is  discussed. 

558.  Physical  Metallurgy  Laboratory.  W.  G.  Winegard. 

Courses  5m  and  8,  IV  Year;  6 hrs.  laboratory  per  week,  first 
term;  3 hrs.  laboratory  per  week,  second  term. 

Practical  work  relating  to  subject  557. 

559.  Physical  Metallurgy.  C.  E.  Elbaum. 

Courses  3 and  4,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 
A continuation  of  subject  537. 

560.  Physical  Metallurgy  Laboratory.  W.  G.  Winegard. 

Courses  3 and  4,  IV  Year;  3 hrs.  laboratory  per  week  for  four 
weeks,  second  term. 

A practical  course  illustrating  the  principles  dealt  with  in  sub- 
jects 537  and  559. 

561.  Physical  Metallurgy.  F.  G.  Bolling. 

Courses  5c,  5e,  5g,  5n,  5s,  5t,  III  Year;  Course  10,  IV 
Year;  1 hr.  lecture  per  week,  both  terms. 

A short  course  in  Physical  Metallurgy;  structure  of  metals  and 
alloys;  effects  of  mechanical  distortion  and  heat  treatment  on 
structure;  relation  between  structure  and  mechanical  properties; 
and  properties  of  some  steels  and  non-ferrous  alloys. 

MODERN  LANGUAGES 

610.  English. 

All  Courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

A course  in  essay  writing,  based  on  the  study  of  examples  of 
expository  prose.  Texts  will  be  announced  at  the  opening  of  the 
session. 

PHYSICAL  EDUCATION 

640.  Physical  Education. 

All  courses,  I Year. 

By  order  of  the  Board  of  Governors  each  first  year  student 
must  register  for,  and  satisfactorily  complete,  the  University  re- 
quirement in  Physical  Education.  This  requirement  includes  a 
medical  examination  by  the  University  Health  Service.  Each  year 
of  failure  to  fulfil  the  regulations  renders  the  student  liable  to  a 
special  fee  of  $50.00. 

Physical  Education  credits  may  be  earned  by  participation  in 
intercollegiate  and  intramural  sports,  swimming,  water  safety, 
and  instructional  classes. 
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Exemptions:  (1)  one  year’s  satisfactory  standing  in  physical 
education  at  this  or  any  other  University  (2)  if  age  is  30  years 
or  more  (3)  ex-military  service  (4)  completion  of  one  year’s 
course  in  the  U.N.T.D.,  C.O.T.G.  or  U.R.T.P.  (5)  exemption 
by  the  University  Health  Service  (6)  special  consideration. 

PHYSICS 

650.  Properties  of  Matter;  Mechanics  and  Heat.  G.  D.  Scott. 

Course  5,  I Year;  3 hrs.  lectures  per  week,  both  terms. 

Text  books:  Physics,  Vol  1 — Shortley  and  Williams.  Principles 
of  Physics,  Vol.  1 — Sears.  Theory  of  Measurements — Tuttle  and 
Satterly. 

651.  Properties  of  Matter;  Mechanics  and  Heat  Laboratory.  G.  D.  Scott, 

Miss  K.  M.  Crossley. 

Course  5,  I Year;  3 hrs.  laboratory  per  week,  both  terms; 
1 hr.  tutorial  per  week,  both  terms. 

Supplementary  to  subject  650. 

652.  Elementary  Magnetism  and  Electricity.  R.  W.  McKay. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Fundamental  theory  of  magnetism  and  electricity,  including 
the  introduction  of  electron  theory  and  alternating  currents. 

Reference  books:  Advanced  Text-book  of  Magnetism  and 
Electricity — Hutchinson.  Electricity  and  Magnetism — Starling. 

653.  Elementary  Light.  M.  F.  Crawford. 

Course  5,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Fundamental  theory  of  light,  including  treatment  of  interfer- 
ence, diffraction,  polarized  light,  and  the  introduction  of  geo- 
metrical optics. 

Reference  books:  Light  for  Students — Edser.  Introduction  to 
Physical  Optics — Robertson.  Optical  Measuring  Instruments — 
Martin. 

655.  Physics  Laboratory  (Magnetism  and  Electricity  and  Light). 

Course  5,  II  Year;  6 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory  per  week,  second  term. 

Work  carried  out  under  the  direction  of  the  staff  in  Physics, 
covering  lectures  dealt  with  in  subjects  652  and  653. 

656.  Physics  of  Solids  and  Fluids.  C.  Barnes. 

Courses  5e,  5g,  5m,  5s,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Gravitational  potential  and  Laplace’s  equation.  Vibration 
theory — -damped  motion,  coupled  oscillations,  etc.  Elasticity.  In- 
troduction to  fluid  motion  and  heat  conduction.  Differential 
equations  of  quantum  mechanics. 
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657.  Thermodynamics  and  Kinetic  Theory.  D.  G.  Ivey. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Temperature  scales,  thermometry,  calorimetry.  First  and 
Second  laws,  Entropy  and  Kelvin  Thermodynamic  Scale,  equa- 
tions of  state,  the  Virial  expansion.  Ideal  and  van  der  Waal’s 
gases.  Specific  heats.  Thermodynamic  functions.  Joule-Thomson 
effect.  Radiation  and  pyrometry  up  to  Wien  and  Planck  Laws. 
Distribution  of  velocities.  Transport  Phenomena.  Brownian 
motion. 

659.  Physical  Laboratory.  D.  G.  Ivey. 

Course  5,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Experiments  illustrating  the  principles  involved  in  the  two 
preceding  subjects. 

660.  Optics.  R.  Richmond. 

Course  5s,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Optics.  The  theory  of  paraxial  rays  and  aberrations  in  optical 
instruments.  Theory  of  prism  spectrographs:  dispersion,  resolving 
power,  and  light  power. 

Reference  books : Applied  Optics  and  Optical  Design,  Part 
One — Gonrady.  The  Principles  of  Optics — Hardy  and  Perrin. 
Fundamentals  of  Optical  Engineering — Jacobs.  Experimental 
Spectroscopy — Sawyer. 

661.  Optics.  R.  Richmond. 

Course  5s,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

term. 

Supplementary  to  subject  660. 

663.  Atomic  Physics.  Miss  E.  J.  Allin,  W.  H.  Watson,  H.  L.  Welsh. 

Courses  5e,  5c,  5g,  5m,  5n,  5s  and  5t,  IV  Year;  3 hrs.  lectures 
per  week,  both  terms. 

Introduction  to  quantum  theory,  atomic,  molecular  and  nu- 
clear physics. 

664.  Nuclear  Reactor  Theory. 

Course  5n,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  neutron  cycle,  multiplication  constant,  critical  size  in  a 
thermal  reactor.  Elementary  treatment  of  kinetics  including 
transients  and  poisoning. 

665.  Physical  Laboratory.  H.  J.  G.  Ireton. 

Course  5s,  IV  Year;  9 hrs.  laboratory  per  week,  both  terms. 

Courses  5c,  5m  and  5n,  IV  Year;  6 hrs.  laboratory  per  week, 
both  terms. 

Accompanying  the  lecture  subjects  663,  664,  666,  and  669. 
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666.  Advanced  Optics.  M.  F.  Crawford. 

Course  5s,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Diffraction,  interference,  and  polarisation. 

Text  books:  Physical  Optics — Wood.  Diffraction  of  Light, 
X-Rays,  etc. — ^Meyer.  Applications  of  Interferometry — Williams. 
Cours  d’Optique — Bruhat. 

669.  Analysis  of  Materials  by  Spectrographic  and  X-Ray  Methods. 

H.  J.  C.  Ireton. 

Course  5s,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Qualitative  and  quantitative  methods  of  spectro-chemical  analy- 
sis of  materials.  The  physical  properties  of  X-rays,  their  pro- 
duction and  applications  to  crystal  structure. 

Reference  books:  Applied  X-Rays — Clark.  Chemical  Spectro- 
scopy— Erode.  Optical  Methods  of  Chemical  Analysis — Gibb. 

670.  Exploration  Geophysics.  P.  N.  S.  O’Brien. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Physical  principles  underlying  geophysical  methods  used  in 
locating  mineral  deposits.  Particular  attention  is  given  to  mag- 
netic, electrical,  electromagnetic,  gravitational,  seismological, 
thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 

Applied  Geophysics — Eve  and  Keys. 

671.  Exploration  Geophysics.  P.  N.  S.  O’Brien. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Introduction  to  physical  principles  underlying  geophysical 
methods  used  in  locating  mineral  deposits.  Particular  attention 
is  given  to  magnetic,  electrical,  electromagnetic,  gravitational, 
seismological,  thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 
Applied  Geophysics — Eve  and  Keys. 

672.  Geophysics.  P.  N.  S.  O’Brien. 

Course  5g,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  670. 

673.  Geophysics.  P.  N.  S.  O’Brien. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  671. 

675.  Physics  of  the  Earth.  J.  T.  Wilson,  C.  Barnes. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  considerations  of  gravitation;  the  figure  of  the  earth  and 
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isostacy;  terrestrial  magnetism  and  atmospheric  electricity;  seis- 
mology; internal  structure  and  constitution  of  the  earth;  radio- 
activity, geothermal  heat  and  the  age  of  the  earth. 


676.  The  Structure  and  Properties  of  Matter.  A.  C.  H.  Hallett,  J.  N.  P. 

Hume,  G.  D.  Scott,  V.  G.  Smith. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

An  introduction  to  the  mechanical,  electrical,  magnetic,  thermal 
and  optical  properties  of  matter  in  terms  of  atoms. 

677.  Physics  Laboratory.  The  Staff  in  Physics. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  twelve  3 hr.  periods. 
To  accompany  subject  676. 


690.  Practical  Experience. 

Students  in  the  courses  listed  below  are  required  to  have, 
before  graduation,  practical  work  of  a nature  acceptable  to  the 
department  concerned.  This  may  be  obtained  during  the  summer 
vacations  but  work  done  before  entering  the  Faculty  may  also 
meet  the  requirements.  Instructions  will  be  issued  by  the  depart- 
ments concerning  the  type  of  work  which  is  acceptable.  Practical 
experience  certificate  forms  may  be  obtained  from  the  depart- 
ments and  should  be  returned  there  when  completed. 

Course  1 600  hours 

Course  2 6 months 

Course  3 1200  hours 

Course  4 1200  hours 

Course  6 800  hours 

Course  7 1200  hours 

Course  8 800  hours 

Course  9 6 months 


SURVEYING 

All  students  taking  Field  Work  in  subjects  710  to  720,  in- 
clusive, will  be  required  to  use  Departmental  Field  Books. 

710.  Surveying.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  J.  R. 
Larke. 

Courses  1,  2 and  9,  I Year;  1 hr.  lecture  per  week,  first  term. 

General  principles  and  practice  of  surveying  with  the  tape,  the 
transit,  and  the  level,  and  computation  of  corrections,  azimuths, 
bearings,  latitudes  and  departures,  co-ordinates  and  areas. 

Text  book:  Surveying — Philip  Kissam. 

Reference  books:  Plane  Surveying — ^Tracy.  Elementary  Sur- 
veying— Breed  and  Hosmer.  Surveying — Breed. 
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712.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  T.  L.  Rowe,  B.  J. 

Haynes,  J.  R.  Larke. 

Courses  1,  2 and  9,  I Year;  3 hrs.  per  week,  first  term. 

Practice  in  chaining;  keeping  of  field  notes;  the  use  of  the 
transit  in  surveying  closed  figures  and  traverse  lines;  plotting  by 
co-ordinates;  computing  of  areas;  instrumental  work  with  the 
level  and  calculating  the  volume  of  excavations. 

714.  Surveying.  O.  J.  Marshall. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Simple,  reverse,  compound  and  spiral  curves  as  applied  to 
highway  and  railroad  surveying.  Main  features  of  mine  and 
hydrograhic  surveying. 

Text  book:  Route  Surveys — Skelton. 

715.  Surveying.  H.  L.  Macklin. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Mine  surveying,  with  problems  related  thereto.  Simple  curves, 
stadia  and  plane  table  topographical  surveying.  Practical  deter- 
mination of  time,  latitude  and  azimuth  by  methods  adapted  to 
the  surveyor’s  transit. 

Text  books:  Surveying — Breed  and  Hosmer.  Introduction  to 
Mine  Surveying — Staley. 

716.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  J.  R. 

Larke. 

Course  1,  II  Year;  6 hrs,  per  week,  first  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling  and  curves. 

717.  Field  Work.  H.  L.  Macklin,  B.  J.  Haynes. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  first  term;  2 hrs. 
per  week,  second  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling,  curves  and  topography. 

718.  Construction  Surveying.  B.  J.  Haynes. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  second  term. 

Construction  surveys  are  taken  up  under  the  following  head- 
ings, and  the  work  is  treated  as  applying  equally  to  railroads, 
highways,  canals,  transmission  lines,  etc. 

Earthwork: 

{a)  Cross  sectioning. 

{h)  Computation  of  volume. 

{c)  Mass  or  haul  diagram. 

Transition  and  Vertical  curves  (including  super-elevation). 

Railway  turnouts  and  sidings. 

Layout  of  roads  and  sewers. 
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720.  Survey  Gamp.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes, 

J.  R.  Larke,  R.  G.  Gunn,  G.  B.  Langford,  W.  W.  Moorhouse. 

Gourse  1,  III  Year;  Aug.  19  to  Sept.  21;  Gourses  2 and  9, 
III  Year;  Aug.  26  to  Sept.  21 — Gull  Lake  or  Dorset. 

Gourse  1 : 

{a)  Secondary  Triangulation  and  Base  Line  Measurements. 

(6)  Highway  and  Railway  Location. 

(c)  Gross  Sectioning  and  Gomputation  of  Earthwork. 

{d)  Stadia  and  Plane  Table  Topography. 

r {e)  Observations  for  Time,  Azimuth,  and  Latitude. 

Gourses  2 and  9: 

(a)  Stadia  and  Plane  Table  Topography. 

{b)  Mine  Surveying,  using  overhead  stations. 

(c)  Shaft  plumbing  and  use  of  Auxiliary  Telescope. 

(d)  Geological  Surveying  and  mapping. 

Students  in  Gourses  1,  2 and  9 will  be  required  to  take  the 
Survey  Gamp  between  the  Second  and  Third  Years;  on  failure 
to  do  so,  this  subject  will  be  carried  as  a supplemental  in  the 
Third  Year. 

Application  to  defer  attendance  at  the  Gamp  must  be  made 
to  the  Secretary  of  the  Faculty  before  July  15th. 

721.  Survey  Gamp.  O.  J.  Marshall,  B.  J.  Haynes. 

Gourse  lb,  IV  Year;  Sept.  9 to  Sept.  21  (2  weeks)  Dorset. 

Triangulation,  traverses,  levelling  and  astronomical  observa- 
tions by  precise  methods. 

THESIS 

730.  Thesis. 

All  courses,  IV  Year. 

Every  student  in  the  Fourth  Year  is  required  to  prepare  a 
thesis  on  an  approved  subject.  Instructions  will  be  issued  by  the 
departments  concerned. 

In  some  cases  written  presentation  is  required,  in  others  oral 
and  written,  or  it  may  consist  of  a research  problem  followed  by 
a written  thesis  or  report. 


SECTION  IX.  EXAMINATIONS 

ANNUAL  EXAMINATIONS 

1.  Annual  examinations  will  be  held  in  April  except  as  provided  in 
paragraph  2 below. 

2.  Annual  examinations  will  be  held  at  the  beginning  of  the  second 
term  in  all  subjects  completed  during  the  first  term. 

3.  Promotions  from  one  year  to  another  are  made  on  the  results  of 
term  work  and  the  annual  examinations.  A student  proceeding  to  a 
degree  must  pass  in  all  term  work  and  examinations  in  all  subjects  of 
his  course,  and  at  the  periods  arranged  by  the  Council. 

4.  The  pass  marks  required  on  written  examinations  and  laboratory 
work  in  each  subject  is  50%  and  a student  must  obtain  a weighted 
average  of  60%  in  order  to  pass  in  the  work  of  the  year.  He  shall  be 
required  to  pass  a supplemental  examination  in  each  subject  in  which  he 
obtains  less  than  50%.  Subjects  will  be  weighted  according  to  the  num- 
ber of  hours  devoted  to  them,  the  hours  assigned  to  laboratory  subjects 
being  given  one  half  the  weight  of  those  in  lecture  subjects. 

5.  Honours  and  scholarships  will  be  awarded  upon  the  basis  of  the 
weighted  average. 

6.  Honours  will  be  awarded  to  a student,  who  at  the  Annual  Exami- 
nations passes  in  all  written  and  laboratory  subjects  and  who  also  obtains 
a weighted  average  of  75%  on  the  work  of  the  year. 

7.  Honour  graduate  standing  will  be  granted  to  those  who  obtain 
honours  in  the  final  year  and  in  one  previous  year. 

8.  A student  who  fails  in  the  work  of  the  Second,  Third  or  Fourth 
Year,  provided  he  is  otherwise  eligible,  will  be  permitted  to  register 
provisionally  for  the  purpose  of  repeating  the  year  in  the  following 
session.  A student  who  fails  in  the  work  of  the  First  Year  will  not  be 
allowed  to  repeat  the  year  until  one  full  session  has  elapsed. 

9.  A student  whose  attendance  at  lectures  or  laboratories,  or  whose 
work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is  registered, 
to  be  unsatisfactory,  may  have  his  registration  cancelled  at  any  time  by 
the  Council  of  the  Faculty. 

10.  A student  will  not  be  allowed  to  repeat  the  work  of  more  than 
one  year  in  his  entire  undergraduate  course. 

11.  Candidates  who  are  repeating  the  work  of  any  year  will  be  re- 
quired to  take  again  the  whole  course  of  instruction  in  the  year  in  which 
they  failed  before  presenting  themselves  a second  time  for  examination. 

12.  A student  should  submit  to  Council  immediately  after  its  occur- 
rence, evidence  of  any  illness  or  mishap  which  occurs  during  the  session; 
any  petition  for  leniency  on  account  of  such  incidents  may  be  refused 
consideration  if  received  after  the  third  day  following  the  last  day  of 
examinations. 

13.  A student  will  not  be  allowed  to  write  any  examinations  if  he  has 
not  paid  all  fees  and  dues  for  which  he  is  liable  at  that  time. 
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SUPPLEMENTAL  EXAMINATIONS 

1.  The  supplemental  written  examinations  will  begin  on  the  12th  day 
of  August,  1957.  Application  (on  the  prescribed  form)  to  take  such  ex- 
aminations, including  practical  ones,  must  be  received  from  the  candi- 
date by  the  Secretary  of  the  Faculty  not  later  than  July  15th,  and  the 
fee  named  in  Sec.  VI,  para.  10,  received  by  the  Chief  Accountant  not 
later  than  August  9th.  Council  reserves  the  right  to  reject  applications 
of,  or  impose  penalties  upon,  those  failing  to  comply  with  these  require- 
ments. Arrangements  will  be  made  to  conduct  supplemental  examinations 
at  the  Survey  Camp  for  those  students  in  attendance  at  the  Camp. 

2.  If  a candidate  desires  to  write  upon  an  annual  examination  as  a 
supplemental,  his  application  must  be  received  by  the  Secretary  and  his 
fee  by  the  Chief  Accountant,  for  the  January  examinations  not  later 
than  December  1st  and  for  the  April  examinations  not  later  than 
March  1st. 

3.  Except  under  very  exceptional  circumstances,  pass  standing  must 
be  obtained  in  all  written  supplemental  before  entering  the  next  higher 
year,  and  in  all  laboratory  supplemental  before  or  during  the  Session  of 
the  next  higher  year  as  may  be  required  by  the  Department  concerned. 


TERM  EXAMINATIONS 

Term  examinations  may  be  held  in  any  subject  and  at  any  time  at  the 
discretion  of  the  instructor,  or  by  the  order  of  the  Council,  and  the 
results  of  such  examination  may,  if  the  Council  so  decides,  be  incor- 
porated with  those  of  the  annual  examinations  in  the  same  subjects. 


EXTRA-CURRICULAR  ACTIVITIES  AND  ACADEMIC  CREDIT 

It  is  in  general  desirable  for  students  to  engage  to  a reasonable  extent 
in  extra-curricular  activities  in  order  that  they  may  not  become  too 
narrowly  professional  in  interests  and  outlook,  but  it  will  be  obvious 
that  no  academic  credit  or  consideration  can  be  given  for  such  activities. 
Some  offices  in  student  organizations  require  quite  large  amounts  of  time 
for  the  proper  performance  of  the  duties  connected  with  them,  and  it  is 
therefore  strongly  recommended  that  students,  particularly  those  whose 
academic  records  are  not  high,  consult  a senior  member  of  Staff  before 
allowing  themselves  to  be  nominated  for  such  offices. 


SECTION  X.  MEDALS,  PRIZES,  SCHOLARSHIPS, 
BURSARIES  AND  FELLOWSHIPS 


Through  the  generosity  of  friends  of  the  University,  governments  and 
commercial  organizations,  encouragement  has  been  given  to  both  under- 
graduate and  graduate  work  in  the  various  branches  of  engineering 
studies  by  establishing  the  following  scholarships,  prizes,  bursaries,  and 
medals. 

Matriculation  students  are  advised  to  consult  the  University  of 
Toronto  Calendar  on  Admission  Requirements  and  Scholarships  for 
complete  details  of  awards  available  to  students  entering  this  Faculty. 

Where  it  is  necessary  to  make  application  for  an  award  it  is  so  stated 
in  the  description  and  particulars  are  given  as  to  how  the  application 
should  be  made.  In  all  other  cases  the  award  is  made  on  the  recom- 
mendation of  the  Faculty  Council  and  no  application  is  necessary. 

In  order  to  be  eligible  for  a medal,  prize,  scholarship,  bursary,  fellow- 
ship or  other  awards  granted  solely  upon  standing  obtained  at  an  annual 
or  special  examination  or  upon  an  essay,  or  term  work,  or  other  academic 
rating,  a candidate  must  obtain  honours  at  such  annual  or  special  exami- 
nation or  upon  such  essay,  term  work,  or  other  academic  rating  unless 
the  statute  respecting  the  award  or  medal  specifies  that  standing  lower 
than  honours  may  be  accepted. 

When  an  award  or  medal  is  granted  upon  standing  obtained  on  part 
of  the  work  of  any  academic  year  the  candidate  must  obtain  standing 
but  need  not  obtain  honours  in  the  work  of  the  academic  year  as  a 
whole,  provided  he  obtains  honours  in  the  part  concerned,  unless  the 
statute  respecting  the  award  or  medal  specifies  otherwise. 

No  medal,  prize,  scholarship,  bursary,  fellowship  or  other  award  will 
be  granted  to  a candidate  who  is  conditioned  in  any  subject  at  an 
annual  examination  or  in  Physical  Education  unless  the  statute  respect- 
ing the  award  or  medal  specifies  otherwise. 

A candidate  will  not  be  permitted  to  receive  more  than  one  award 
in  a session  unless  the  statute  establishing  each  of  the  awards  concerned 
or  the  Calendar  specifies  otherwise.  Only  one  of  those  marked  by  an 
asterisk  may  be  held  in  any  one  year.  A candidate  who  would,  but  for 
this  provision,  have  received  more  than  one  award  may  have  his  name 
so  published  in  the  class  lists. 

A candidate  who  has  spent  two  sessions  in  any  year  of  an  under- 
graduate course  is  not  eligible  to  compete  for  any  award  at  the  annual 
examinations  of  that  year. 

Medals,  after  they  have  been  suitably  engraved,  will  be  given  without 
delay  to  the  winners  or  forwarded  to  them  by  registered  mail. 

Awards  granted  to  members  of  graduating  classes  other  than  awards 
for  graduate  study  and  research,  will  be  paid  in  one  instalment  as  soon 
as  possible  after  the  granting  of  the  awards. 
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All  other  awards  will  be  paid  (i)  if  of  the  value  of  $100  or  less,  in  one 
instalment  on  November  20  and  (ii)  if  of  the  value  of  more  than  $100  in 
two  equal  instalments,  the  first  on  November  20  and  the  second  on 
January  20,  in  the  session  following  the  granting  of  the  awards  pro- 
vided that  no  payment  is  made  to  a candidate  (a)  who  is  not  in  regular 
attendance  upon  lectures  and  laboratory  classes  in  the  Faculty,  or  if  the 
Calendar  so  specifies,  in  the  course  in  which  the  award  is  established  or 
granted  (b)  who  does  not  present  at  the  Chief  Accountant’s  Office 
before  each  payment  a certificate  of  attendance  upon  lecture  and  labora- 
tory classes  signed  by  two  senior  members  of  the  staff. 

The  Senate  may,  on  the  recommendation  of  the  Faculty,  permit  a 
candidate  to  whom  an  award  has  been  granted  to  postpone  attendance 
upon  lectures  and  laboratory  classes  for  one  year.  Further  postponement 
may  be  permitted  on  application. 


Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Available  to  Students 
Entering  the  First  Year 
Avro  Aircraft  Limited 

Admission  Scholarship 

$500 

Yes 

Yes 

130 

J.  P.  Bickell  Foundation 

Scholarships 

$8400 

Yes 

Yes 

132 

Class  of  1937  Engineering 
Bursary 

$100 

Yes 

No 

134 

Combined  Enterprises  Limited 
Bursary 

$600 

Yes 

Yes 

134 

Dominion-Provincial  Student 
Aid  Bursaries,  Type  A 



Yes 

No 

135 

Engineering  Alumni 

Admission  Bursaries 

$300 

Yes 

No 

136 

Engineering  Alumni  Admission 
Scholarship 

$500 

Yes 

No 

136 

Hagarty  Memorial  Scholarship. 

$60 

Yes 

Yes 

138 

Inco  Scholarship 

— 

Yes 

Yes 

139 

The  Leonard  Foundation 

Scholarships 



Yes 

Yes 

140 

O.H.A.  War  Memorial 

Scholarship 

$200 

Yes 

Yes 

145 

A.P.E.O.  Admission  Scholarship 

$450 

Yes 

No 

146 

Simpson-Sears  Limited 
(Northern  0 ntario)  Scholar- 
ship   

$100 

Yes 

Yes 

149 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Smith  and  Stone  Limited 
Bursaries 

$150 

Yes 

Yes 

150 

Students’  Administrative  Coun- 
cil Admission  Scholarship .... 

$350 

Yes 

Yes 

151 

U.T.S.  Engineering  Scholarship . 

$250 

Yes 

Yes 

153 

Wallberg  Admission  Scholar- 
ships (2) 

$1000 

Yes 

No 

153 

Available  to  Students 
Completing  the  First  Year 
American  Society  for  Metals 
Foundation  for  Education 
and  Research  Scholarship .... 

$400 

No 

Yes 

130 

Babb  Bursary  Fund 

— 

Yes 

Yes 

131 

Baptie  Scholarship 

— 

No 

Yes 

132 

J.  P.  Bickle  Foundation 
Scholarships 



No 

No 

132 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

133 

Combined  Enterprises  Limited 
Bursary 

$541 

Yes 

Yes 

134 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

135 

*John  M.  Empey  Scholarship,  . . 

$100 

No 

No 

135 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

139 

Inco  Scholarships  (2) 

— 

Yes 

Yes 

139 

Johnson’s  Wax  Scholarship.  . . . 

$600 

No 

Yes 

140 

Garnet  W.  McKee-Lachlan 
Gilchrist  Scholarship  in 
Engineering  Physics 

$60 

No 

Yes 

141 

MacLennan-LacLeod  Mem- 
orial Prize 

$25 

No 

No 

142 

*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

143 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

145 

*Paulin  Memorial  Scholarship... 

$300 

No 

Yes 

146 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

147 

*Ransom  Scholarship  in 

Chemical  Engineering 

$150 

No 

Yes 

147 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

S.  Ubukata  Fund 

University  Alumni  Federation 

— 

Yes 

Yes 

152 

War  Memorial  Scholarships  . 
University  Naval  Training 

S200 

Yes 

No 

152 

Division  Bursaries 

University  of  Toronto  General 

$100 

Yes 

Yes 

152 

Bursaries 

University  of  Toronto 

Alumni  Association— 

Yes 

No 

152 

Montreal  Branch  Bursaries.  . 
*WalIberg  Undergraduate 

— 

Yes 

No 

153 

Scholarships  (2) 

Available  to  Students 
Completing  the  Second  Year 
Avro  Aircraft  Limited 
Aeronautical  Engineering 

$1000 

No 

No 

153 

Scholarships  

*Harvey  Aggett  Memorial 

$1,000 

Yes 

Yes 

131 

Scholarship  

$75 

No 

No 

129 

Ardagh  Scholarship 

$150 

No 

Yes 

130 

Babb  Bursary  Fund 

J.  P.  Bickell  Foundation 

— 

Yes 

Yes 

131 

Bursaries 

J.  P.  Bickell  Foundation 

— 

Yes 

Yes 

133 

Scholarships  

— ■ 

No 

Yes 

132 

T.  H.  Bickle  Prize 

California  Standard  Company 

$30 

No 

Yes 

133 

Geophysical  Scholarship 

Combined  Enterprises  Limited 

$375 

No 

Yes 

133 

Bursary 

Dominion-Provincial  Student- 

$541 

Yes 

Yes 

134 

Aid  Bursaries 

— 

Yes 

No 

135 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

135 

J.  A.  Findlav  Scholarship 

— 

No 

Yes 

137 

Hugh  Gall  Award 

*Hydro-Electric  Power  Com- 

$100 

Yes 

No 

137 

mission  Scholarship 

$300 

No 

No 

139 

Johnson’s  Wax  Scholarship  .... 
*Garnet  W.  McKee-Lachlan 
Gilchrist  Geophysics 

$600 

No 

Yes 

140 

Scholarships 

— 

No 

Yes 

141 

Charles  Gordon  Manning  Prize 

— 

No 

No 

143 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

143 

*William  R.  Worthington 

Memorial  Scholarship 

$400 

No 

Yes 

154 

W.  G.  Millar  Memorial 

Scholarship 

$250 

Yes 

Yes 

143 

James  L.  Morris  Memorial  Prize 

$60 

No 

Yes 

144 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

145 

*Spruce  Falls  Power  and  Paper 
Company  Scholarships 

$800 

No 

No 

144 

William  Storrie  Memorial 
Scholarship 

$100 

No 

Yes 

150 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

147 

*Rhodes  Scholarship 

£400 

Yes 

No 

147 

Scottish  Rite  Masons  Bursary  . 

$100 

Yes 

Yes 

149 

Edith  Tyrrell  Memorial 

Bursary 

$300 

Yes 

Yes 

151 

University  Alumni  Federation 
War  Memorial  Scholarships  . 

$200 

Yes 

No 

152 

University  of  Toronto  General 
Bursaries 

Yes 

No 

152 

*Wallberg  Undergraduate 

Scholarships 

$500 

No 

No 

153 

Available  to  Students 
Completing  the  Third  Year 
Avro  Aircraft  Limited 

Engineering  Scholarships . . . 

$1,000 

Yes 

Yes 

131 

Babb  Bursary  Fund 

— 

Yes 

Yes 

131 

F.  W.  Baldwin  Prize 

$75 

No 

Yes 

131 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

133 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

133 

*Boiler  Inspection  and  Insurance 
Company  Scholarship 

$150 

No 

Yes 

133 

^California  Standard  Company 
Engineering  Scholarship 

$375 

No 

Yes 

133 

Chemical  Institute  of  Canada 
Prize 

$25 

No 

Yes 

133 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Combined  Enterprises  Limited 

Bursary 

$541 

Yes 

Yes 

134 

Archie  B.  Crealock  Memorial 

Prize 

$50 

No 

Yes 

134 

Dow  Chemical  of  Canada 

Limited  Award 

$500 

No 

Yes 

135 

Dominion-Provincial  Student- 

Aid  Bursaries 

— 

Yes 

No 

135 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

135 

E.LC,  Prize 

$25 

No 

Yes 

136 

Engineering  Society  Semi- 

Centennial  Award 

$75 

No 

No 

137 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

137 

Heating  and  Air  Conditioning 

Engineers  Prize 

$75 

No 

No 

138 

Hudson  Bay  Mining  and 
Smelting  Company  Limited 

Scholarships 

$800 

Yes 

Yes 

138 

*Hydro-Electric  Power  Com- 

mission Scholarship 

$300 

No 

No 

139 

*Jenkins  Scholarship  in 

Engineering 

$200 

No 

No 

139 

Johnson’s  Wax  Scholarship.  . . . 

$600 

No 

Yes 

140 

*Kennecott  Copper  Corporation 

Scholarship 

$1000 

No 

Yes 

140 

Loan  Funds 

— 

Yes 

No 

160 

J.  A.  D.  McCurdy  Prize 

$75 

No 

Yes 

140 

Alexander  MacLean  Scholar- 

ship   

$250 

No 

Yes 

142 

*Marsland  Engineering  Ltd. 

Scholarship 

$500 

No 

Yes 

143 

Mobil  Oil  of  Canada  Limited 

Scholarship 

$500 

No 

Yes 

144 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

145 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

147 

Rhodes  Scholarship 

£400 

Yes 

No 

147 

RCE  Memorial  Scholarship.  . . . 

$125 

Yes 

Yes 

148 

William  Storrie  Memorial 

Scholarship 

$100 

No 

Yes 

150 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

*Spruce  Falls  Power  and  Paper 
Company  Scholarships 

$800 

No 

No 

144 

Edith  Tyrrell  Memorial  Bursary 

$500 

Yes 

Yes 

151 

University  Alumni  Federation 
War  Memorial  Scholarships  . 

$250 

Yes 

No 

152 

University  of  Toronto  General 
Bursaries 

_ 

Yes 

No 

152 

*Wallberg  Undergraduate 

Scholarships 

$500 

No 

No 

153 

Available  to  Students 
Completing  the  Fourth  Year 
Henry  G.  Acres  Medal 

No 

Yes 

129 

Avro  Aircraft  Design  Prize.  . . . 

$50 

No 

Yes 

131 

Ontario  Section,  American 
Society  for  Metals  Prize 

$100 

No 

Yes 

130 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

133 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

135 

Electrical  Manufacturing  Co. 
Limited  Prize 

$25 

No 

Yes 

135 

Heating  and  Air  Conditioning 
Engineers  Prize 

$75 

No 

No 

138 

INCO.  Scholarship 

$500 

Yes 

Yes 

139 

Loan  Funds 

— 

Yes 

No 

160 

Massey-Harris-Ferguson  Ltd. 
Scholarships  (2) 

$500 

Yes 

Yes 

143 

Ontario  Municipal  Electric 
Association  Bursary 

$300 

Yes 

Yes 

145 

Professional  Engineers 

Gold  Medal 

No 

No 

147 

William  Storrie  Memorial 
Seholarship 

$200 

No 

Yes 

150 

“Second  Mile  Engineer”  Award 

$100 

No 

Yes 

149 

Trane  Company  of  Canada 
Limited  Prize 

$200 

No 

No 

151 

University  of  Toronto  General 
Bursaries 

— 

Yes 

No 

152 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  os 
single  course 

See 

page 

Available  to  Graduates 
Athlone  Fellowships 

Yes 

No 

154 

C.I.L.  Fellowships  in  Chemistry 

$3400 

Yes 

Yes 

154 

Canadian  Lumbermen’s  Associ- 
ation Timber  Research 
Fellowship 

$1250 

Yes 

No 

154 

Consolidated  Mining  and  Smelt- 
ing Company  Fellowship.  . . . 

$1000 

Yes 

No 

155 

1851  Exhibition  Science 

Research  Scholarships 

£275 

Yes 

Yes 

155 

Imperial  Oil  Graduate  Research 
Fellowships 

$4000 

Yes 

Yes 

156 

McCharles  Prize 

$1000 

No 

No 

156 

The  University  of  Manchester 
Toronto  Fund 

£100 

Yes 

No 

157 

National  Sewer  Pipe  Limited 
Scholarship 

$500 

Yes 

Yes 

157 

Nipissing  Mining  Research 
Fellowships 

$975 

Yes 

No 

158 

H.  W.  Price  Research  Fellow- 
ship in  Electrical  Engineering 



Yes 

Yes 

158 

Raymond  Priestley  Fellowship 

£450 

Yes 

No 

158 

Rhodes  Scholarship 

£400 

Yes 

No 

147 

Royal  Institution  of  Great 
Britain  Science  Research 
Scholarships 

£350 

Yes 

No 

159 

Steel  Company  of  Canada,  Ltd., 
Fellowship 

$1500 

Yes 

Yes 

159 

Spruce  Falls  Power  and  Paper 
Company  Fellowships 

$1200 

Yes 

No 

144 

1940  Toronto  Fund 

— 

Yes 

No 

159 

Wallberg  Research  Fellowships. 

$3000 

Yes 

No 

160 

Garnet  W.  McKee  Loan 

and  Scholarship  Fund 

$800 

Yes 

Yes 

160 

NOTE — On  account  of  the  continued  tendency  towards  lower  rates  of 
interest  it  is  possible  that  the  value  of  certain  scholarships  or  prizes 
at  the  time  of  payment  may  Drove  to  be  less  than  the  amount  stated 
in  the  calendar. 
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In  those  cases  where  the  amount  of  the  award  is  not  payable  from 
income  earned  on  an  endowed  fund,  payment  will  be  dependent  on 
the  receipt  of  the  amount  of  the  annual  award  from  the  donor. 

HENRY  G.  ACRES  MEDAL 

The  Henry  G.  Acres  Medal  is  the  gift  of  Mrs.  Henry  G.  Acres  in 
memory  of  her  late  husband,  Henry  G.  Acres,  M.E.,  D.Sc.,  a graduate 
of  the  School  of  Practical  Science  in  the  class  of  1903.  Throughout  his 
professional  life  Dr.  Acres  was  associated  with  major  power  develop- 
ments in  Canada  and  abroad.  As  chief  hydraulic  engineer  for  the 
Hydro-Electric  Power  Commission  of  Ontario  in  the  period  1911  to 
1923,  he  was  responsible  for  the  design  and  construction  of  nearly 
twenty  power  plants,  including  the  Queenston-Chippawa  development. 
Entering  private  practice  in  1924,  and  until  his  death  in  1945,  he  con- 
tinued to  widen  and  extend  his  interests.  He  became  chief  engineer  of 
the  Grand  River  Conservation  Commission  and  responsible  for  the  de- 
sign and  construction  of  the  Shand  dam  and  related  work.  Later,  he  was 
consulting  engineer  for  the  extensive  power  developments  at  Shipshaw 
on  the  Saguenay  River,  which  was  vital  to  the  production  of  aluminum 
for  war  purposes.  Many  of  the  provinces  of  Canada  sought  his  services 
and  he  advised  with  respect  to  work  in  Newfoundland,  South  America 
and  India. 

This  medal  is  awarded  annually  to  the  student  in  the  Fourth  Year 
who  is  registered  in  the  course  in  Civil,  Mechanical,  or  Electrical  Engi- 
neering, and  who  obtains  the  highest  aggregate  percentage  at  the  an- 
nual examinations  of  the  Third  and  Fourth  Years,  provided  always  that 
the  student  obtains  honour  standing  in  the  examinations  of  the  Fourth 
Year.  Receipt  of  the  medal  does  not  preclude  a student  from  being 
granted  such  other  award  as  may  in  the  opinion  of  the  Council  be 
appropriate. 

HARVEY  AGGETT  MEMORIAL  SCHOLARSHIP 

This  scholarship  was  donated  by  the  late  Mr.  J.  T.  Aggett,  of  Toronto, 
as  a perpetual  memorial  to  his  son,  the  late  Lieutenant  Harvey  Aggett, 
who  enlisted  in  March,  1915,  during  his  second  year  in  this  Faculty,  and 
was  killed  in  action  at  Passchendaele  on  6th  November,  1917. 

This  annual  scholarship  of  the  value  of  the  annual  income  from  the 
fund  is  to  be  awarded  to  a student  of  the  Second  Year  in  this  Faculty 
who,  obtaining  honours  and  being  one  of  the  first  three  in  his  year  by 
his  standing  at  the  annual  examinations,  has  been  adjudged  highest  of 
the  three  in  general  student  activities  and  service  in  the  University  dur- 
ing his  period  of  attendance.  When  regulations  do  not  permit  the  win- 
ner to  hold  this  scholarship  the  students  to  be  considered  for  the  award 
shall  be  the  first  three  in  the  year  exclusive  of  any  student  who  holds  a 
scholarship  of  higher  value. 
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AMERICAN  SOCIETY  FOR  METALS  FOUNDATION  FOR  EDUCATION 
AND  RESEARCH  SCHOLARSHIP 

The  American  Society  for  Metals  Foundation  for  Education  and 
Research  has  donated  $400.00  annually  since  1953  to  provide  a Scholar- 
ship in  the  Faculty  of  Applied  Science  and  Engineering, 

The  winner  must; 

(a)  obtain  the  highest  average  percentage  of  marks  at  the  examina- 
tions of  the  First  Year  in  Metallurgical  Engineering; 

(b)  register  in  the  Second  Year  of  the  course. 

This  scholarship  is  not  tenable  with  other  awards  in  the  gift  of  the 
Senate. 


ONTARIO  CHAPTER,  AMERICAN  SOCIETY  FOR  METALS  PRIZE 

The  Ontario  Chapter,  American  Society  for  Metals  offers  a prize  of 
$100.00  to  a student  registered  in  the  graduating  class  in  Metallurgical 
Engineering.  The  award  is  made  annually,  commencing  1951,  on  the 
recommendation  of  the  staff  in  the  Department  of  Metallurgical  Engi- 
neering, primarily  on  the  basis  of  a Thesis  on  either  physical  or  extrac- 
tive metallurgy.  The  prize  may  be  held  along  with  any  other  award. 


ARDAGH  SCHOLARSHIP 

The  Ardagh  Scholarship,  of  the  annual  value  of  the  income  from 
$5,000,  has  been  provided  in  memory  of  his  parents  by  Professor  E.  G.  R. 
Ardagh,  B.A.Sc.,  F.R.S.C.,  formerly  professor  of  Applied  Chemistry  in  the 
Faculty.  It  is  awarded  to  the  student  who  attains  the  highest  standing 
in  Honours  at  the  annual  examinations  of  the  Second  Year  in  the  Course 
in  Chemical  Engineering.  The  first  award  was  made  on  the  results  of 
the  annual  examination  of  1946. 

AVRO  AIRCRAFT  LIMITED  ADMISSION  SCHOLARSHIP 
IN  ENGINEERING  PHYSICS 

Avro  Aircraft  Limited  have  donated  an  admission  Scholarship  of  Five 
Hundred  Dollars  to  a student  who  has  obtained  First  Class  Honour 
Standing  in  the  Ontario  Grade  XIII  subjects  required  for  admission, 
demonstrates  financial  need  and  undertakes  to  register  in  the  Aeronautics 
Option  of  the  Third  and  Fourth  Years.  Preference  will  be  given  to 
applicants  from  the  Weston  and  Brampton  areas. 

Application  must  be  made  to  the  Registrar  of  the  University  by  May 
1st  on  forms  obtainable  from  him. 
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AVRO  AIRCRAFT  LIMITED  AERONAUTICAL  ENGINEERING  SCHOLARSHIPS 

Avro  Aircraft  Limited  has  donated  two  scholarships,  each  of  a value 
of  Five  Flundred  Dollars,  to  be  awarded  annually  in  the  Third  Year  of 
the  Aeronautics  Option  in  Engineering  Physics. 

In  making  the  award  consideration  is  given  to: 

(i)  academic  achievement 

(ii)  financial  need 

(iii)  such  other  factors  as  may  be  deemed  appropriate. 

Application  should  be  made  in  writing  to  the  Secretary  of  the  Faculty 

not  later  than  October  15th. 

The  first  award  will  be  made  in  1956. 

AVRO  AIRCRAFT  DESIGN  PRIZE 

Avro  Aircraft  Limited  have  donated  a prize  of  Fifty  Dollars  in  the 
final  year  of  the  Course  in  Aeronautical  Engineering  to  the  student  who 
obtains  the  highest  aggregate  marks  in  Aircraft  Design  Laboratory  and 
the  written  examination  in  Aircraft  Design, 

The  first  award  was  made  during  the  Session  1955-56. 

AVRO  AIRCRAFT  LIMITED  ENGINEERING  SCHOLARSHIPS 

Avro  Aircraft  Limited  has  donated  two  scholarships  each  of  a value 
of  Five  Hundred  Dollars  to  be  awarded  annually  to  students  registered 
in  Fourth  Year  in  Aeronautical  Engineering,  Mechanical  Engineering, 
Electrical  Engineering  (Communications  Option)  or  Engineering  Physics 
(Electricity  Option,  or  Thermodynamics  Option,  or  Aeronautics  Option.) 

In  making  the  award  consideration  is  given  to: 

(i)  academic  achievement 

(ii)  financial  need 

(iii)  such  other  factors  as  may  be  deemed  appropriate. 

Application  should  be  made  in  writing  to  the  Secretary  of  the  Faculty 

not  later  than  October  15th. 

The  first  award  was  made  in  1956. 

THE  BABB  BURSARY  FUND 

Bursaries  from  this  fund  are  available  to  students  in  any  year  of  the 
course  in  Aeronautical  Engineering.  Application  is  made  through  the 
Secretary  of  the  Faculty. 

THE  F.  W.  BALDWIN  PRIZE 

The  F.  W.  Baldwin  Prize  of  a value  of  $75.00  was  established  by  the 
trustees  of  a fund  created  by  the  members  of  the  Number  3 Squadron, 
University  Air  Training  Corps  (1941-44),  in  memory  of  Frederick  Walker 
“Casey”  Baldwin,  a graduate  of  the  School  of  Practical  Science,  who 
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made  a significant  contribution  in  the  field  of  Aeronautics  in  Canada; 
and  who  flew,  on  March  12th,  1908,  near  Hammondsport,  N.Y.,  the 
“Redwing,”  the  first  biplane  built  by  the  Aerial  Experiment  Association. 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautics Option,  in  Engineering  Physics,  who,  taking  honours,  ranks 
highest  in  the  annual  examinations  of  Third  Year  in  “structural  subjects.” 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 


BAPTIE  SCHOLARSHIP 

The  Baptie  Scholarship  is  derived  from  a bequest  under  the  will  of 
the  late  Mrs.  Margaret  W.  Baptie,  of  Ottawa,  and  the  Board  of  Gov- 
ernors has  directed  that  a scholarship  of  one  half  the  annual  income 
shall  be  awarded  annually  to  an  engineering  student  on  the  record  of 
the  First  Year.  The  Board  of  Governors  also  authorizes  a remission  of 
fees  in  the  case  of  the  holder  of  the  scholarship,  up  to  Seventy-five 
Dollars. 

The  conditions  of  the  award  are  as  follows:  That  the  scholarship  be 
awarded  to  the  student  who,  in  the  annual  examinations  of  the  First 
Year,  enrolled  in  any  one  of  the  courses  of  Civil  Engineering,  Mining 
Engineering,  Mechanical  Engineering,  Chemical  Engineering,  Electrical 
Engineering,  or  Metallurgical  Engineering,  obtains  the  highest  aggregate 
percentage  of  marks  in  those  subjects  which  are  common  to  the  First 
Year  curricula  of  those  courses.  The  first  award  was  made  on  the  results 
of  the  annual  examinations  of  the  Session  1925-26. 


J.  P.  BICKELL  FOUNDATION  SCHOLARSHIPS 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  in  the 
Faculty  of  Arts  and  the  Faculty  of  Applied  Science  and  Engineering 
seven  scholarships  for  students  entering  the  First  Year,  of  a possible 
value  of  Twelve  Hundred  Dollars  each,  payable  Six  Hundred  Dollars 
in  the  First  Year,  and  provided  certain  academic  requirements  are  met, 
Four  Hundred  Dollars  in  the  Second  Year  and  Two  Hundred  Dollars 
in  the  Third  Year. 

Application  must  be  made  to  the  Bickell  Foundation  by  May  1st  and 
m order  to  be  eligible  the  applicant  must  undertake  to  register  in  a 
course  in  Mining  or  Geology  in  the  Faculty  of  Applied  Science  and 
Engineering,  or  in  a course  in  Honour  Science,  or  Mathematics,  Physics 
and  Chemistry  in  the  Faculty  of  Arts.  If  registering  in  the  Faculty  of 
Arts,  the  applicant  must  state  his  intention  of  proceeding  in  a course  in 
Mining  or  Geology  in  future  years. 

Full  particulars  and  application  forms  may  be  obtained  from  the  J.  P. 
Bickell  Foundation,  in  care  of  the  National  Trust  Co.,  20  King  St.  East, 
Toronto,  or  from  the  Registrar  of  the  University. 

The  first  awards  were  made  for  the  Session  1952-53. 
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J.  P.  BICKELL  FOUNDATION  BURSARIES 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  the 
J.  P.  Bickell  Foundation  Bursaries  in  the  Faculty  of  Arts  and  the  Faculty 
of  Applied  Science  and  Engineering.  An  applicant  in  the  latter  Faculty 
must  be  registered  in  the  Second,  Third  or  Fourth  Years  in  Mining  or 
Geology.  He  must  demonstrate  financial  need  and  have  satisfactory 
academic  standing. 

Application  must  be  made  to  the  Registrar  of  the  University. 

THE  T.  H.  BICKLE  PRIZE 

The  T.  H.  Bickle  Prize  is  the  gift  of  Mr.  and  Mrs.  E.  W.  Bickle  in 
memory  of  their  son,  T.  H.  Bickle,  an  undergraduate  of  Trinity  College 
and  a member  of  the  Senior  Intercollegiate  Swimming  Team  at  the  time 
of  his  death  in  1937.  The  income  from  the  endowment  fund  will  be  used 
to  purchase  a suitable  prize  to  be  awarded  annually  to  a member  of  the 
Senior  Intercollegiate  Swimming  Team  of  this  University  in  any  year, 
faculty  or  school.  The  Committee  of  Award  shall  consist  of  the  Dean  of 
the  Faculty  of  Arts,  the  University  Registrar,  the  Director  of  Athletics, 
and  the  Honorary  Coach  of  Swimming.  In  awarding  the  Prize  the  Com- 
mittee shall  consider  the  character,  scholarship,  and  general  interests  of 
the  members  of  the  team. 

BOILER  INSPECTION  AND  INSURANCE  COMPANY  SCHOLARSHIP 

The  Boiler  Inspection  and  Insurance  Company  of  Canada  offers  a 
scholarship  in  the  Course  in  Mechanical  Engineering  of  the  value  of 
One  Hundred  and  Fifty  Dollars  to  the  student  who  obtains  highest 
honour  standing  in  the  regular  examinations  of  the  Third  Year. 

The  successful  candidate  will  be  expected  to  proceed  to  his  Fourth 
Year  during  the  session  next  following  the  date  of  the  award. 

The  amount  of  the  award  will  be  credited  by  the  Chief  Accountant 
to  the  fees  of  the  Fourth  Year  of  the  successful  candidate. 

CALIFORNIA  STANDARD  COMPANY  SCHOLARSHIPS 

The  California  Standard  Company  has  presented  two  scholarships  of 
a value  of  $375.00  each. 

The  California  Standard  Company  Geophysical  Scholarship  is  awarded 
to  the  student  registered  in  Third  Year  in  the  Geophysics  Option  in  the 
course  in  Engineering  Physics  who  obtained  the  highest  honour  standing 
in  the  work  of  the  Second  Year. 

The  California  Standard  Company  Engineering  Scholarship  is  awarded 
to  the  student  of  the  Third  Year  in  Applied  Geology,  Mining  Engineer- 
ing and  Mechanical  Engineering  who  obtains  the  highest  standing  in 
the  examinations  of  the  year. 

CHEMICAL  INSTITUTE  OF  CANADA  PRIZE 

The  Chemical  Institute  of  Canada  offers  a prize  of  the  annual  value 
of  $25.00  in  books  to  the  student  registered  in  the  course  in  Chemical 
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Engineering  who,  having  obtained  honours,  receives  the  highest  standing 
in  the  Vv^ritten  and  laboratory  work  of  the  Third  Year. 

The  first  award  was  made  on  the  results  of  the  final  examinations  of 
1947. 

CLASS  OF  1937  ENGINEERING  BURSARY 

The  class  of  1937  presents  annually  a bursary  of  $100  to  assist  worthy 
engineering  candidates  to  enter  the  Faculty.  The  award  is  based  on  the 
student’s  high  school  standing  and  on  his  need  for  financial  assistance. 

The  recipient  is  selected  from  applicants  for  Applied  Science  Bur- 
saries, and  from  candidates  sponsored  by  Engineering  Counsellors  and 
by  members  of  the  Class  of  1937. 

COMBINED  ENTERPRISES  LIMITED  BURSARY 

Combined  Enterprises  Limited  have  established  a Bursary  in  the 
Faculty  of  Applied  Science  and  Engineering  of  a value  of  $600.00  in  the 
First  Year  and  of  the  value  of  the  annual  fees  in  the  Second,  Third  and 
Fourth  Years,  In  each  of  the  four  years  the  donor  makes  a grant  to  the 
University  of  $200.00. 

An  applicant  must: 

(a)  obtain  Grade  XIII  standing  with  an  average  of  70%  or  over; 

(b)  be  in  need  of  financial  assistance; 

(c)  register  in  Mechnical,  Electrical  or  Chemical  Engineering. 

For  continuance  of  the  Bursary  in  subsequent  years,  the  student  must: 

(d)  obtain  pass  standing  in  the  previous  year’s  work; 

(e)  register  in  one  of  the  eligible  courses  and  apply  to  the  Secretary 
of  the  Faculty  for  continuance  of  the  Bursary  by  October  1. 

In  the  event  that  the  holder  of  a Bursary  fails  in  the  work  of  the  year 
or  does  not  register  for  the  ensuing  year,  or  does  not  apply  for  continu- 
ance of  the  Bursary  because  of  lack  of  need  or  otherwise,  another 
candidate  may  be  granted  the  Bursary  under  requirements  similar  to 
those  under  which  it  was  originally  awarded. 

Application  must  be  submitted  to  the  Registrar  of  the  University  not 
later  than  May  1st  on  the  regular  application  forms  to  be  obtained  from 
his  office. 

This  award  is  not  tenable  with  other  awards  in  the  gift  of  the  Senate 

ARCHIE  B.  CREALOCK  MEMORIAL  PRIZE 

The  Archie  B.  Crealock  Memorial  Prize  is  the  gift  of  Mrs.  Archie  B. 
Crealock,  in  memory  of  her  husband,  an  eminent  bridge  engineer  and  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto.  It  is  offered  annually  to  the  student  of  the  Third 
Year  in  the  Course  in  Civil  Engineering,  who,  having  obtained  honours 
in  that  year,  is  deemed  to  be  the  most  worthy  of  the  award.  The  award 
is  made  primarily  on  the  basis  of  academic  standing  in  the  structural 
subjects  of  the  Year,  but  extra-curricular  activities  are  also  taken  into 
consideration.  The  Prize  consists  of  engineering  books  to  the  value  of 
Fifty  Dollars.  The  award  will  not  necessarily  be  made  in  any  year. 
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DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES,  TYPE  ‘a’ 

These  Bursaries  are  available  to  students  whose  parents  are  resident 
in  Ontario,  who  are  entering  the  First  Year  of  University,  and  who  are 
in  financial  need.  Application  is  made  not  later  than  May  1st,  through 
the  Principal  of  the  secondary  school  which  the  student  is  attending. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES  TYPE  “b” 

Under  this  programme.  Bursaries  may  be  awarded  to  students  in 
financial  need  who  are  resident  in  Ontario  and  who  are  in  attendance  at 
the  University  of  Toronto.  To  be  eligible,  students  must  have  obtained 
not  less  than  sixty-six  per  cent,  at  their  last  annual  examination.  Further 
information  may  be  obtained  from  the  Secretary  of  the  Faculty. 

DOW  CHEMICAL  OF  CANADA  LIMITED  AW.\RD 

Dow  Chemical  of  Canada  Limited  have  provided  funds  for  an  annual 
award  of  $500.00  to  a student  in  Chemical  Engineering  in  the  Faculty 
of  Applied  Science  and  Engineering,  and  a grant-in-aid  of  $250.00  to 
be  used  in  the  winner’s  department  to  help  defray  the  cost  of  equipment, 
supplies  and  administration. 

The  winner  must: 

(a)  be  registered  in  the  Third  Year  in  Chemical  Engineering  (the 
award  will  be  made  in  the  second  term  of  the  Third  Year 
and  will  be  paid  to  the  winner  during  his  Fourth  Year) 

(b)  be  in  the  upper  half  of  the  class 

(c)  have  demonstrated  leadership  in  extra-curricular  activities. 

The  award  is  not  tenable  with  other  awards  in  the  gift  of  the  Senate. 

Application  is  not  required. 

THE  ELECTRICAL  MANUFACTURING  COMPANY 
LIMITED  PRIZE 

The  Electrical  Manufacturing  Company  Limited  has  established  an 
annual  Prize  of  $25.00  in  the  Faculty  of  Applied  Science  and 
Engineering. 

The  winner  must: 

(a)  be  registered  in  the  Fourth  Year  in  Electrical  Engineering 

(b)  obtain  the  highest  aggregate  percentage  of  marks  at  the  final 
examinations  in  the  subjects  of  the  Fourth  Year  related  to 
electrical  distribution  equipment,  the  subject  to  be  determined 
by  the  Head  of  the  Department  of  Electrical  Engineering. 

This  prize  is  tenable  with  other  awards  in  the  gift  of  the  Senate. 

THE  JOHN  M.  EMPEY  SCHOLARSHIPS 

The  John  M.  Empey  Scholarship  Fund  was  established  under  a be- 
quest of  $10,000  in  the  Will  of  the  late  John  Morgan  Empey,  B.x\.Sc., 
1903.  Three  scholarships  of  equal  value  are  provided  from  the  income 
from  the  Fund.  One  of  these  scholarships  is  awarded  in  each  of  the 
First,  Second,  and  Third  Years  on  the  results  of  the  annual  examinations. 


136 


APPLIED  SCIENCE  AND  ENGINEERING 


to  a student  who,  taking  honours,  obtains  the  highest  average  percentage 
of  marks  in  the  written  and  laboratory  subjects  of  his  Year.  The  scholar- 
ships are  open  to  any  students  registered  in  the  Faculty.  In  case  the 
winner  of  any  one  of  these  scholarships  does  not  attend  this  Faculty 
during  the  session  next  following  the  award,  the  right  to  the  scholarship 
shall  be  forfeited  and  the  award  shall  be  made  to  another  eligible  student. 
The  scholarships  were  awarded  for  the  first  time  in  1944. 

ENGINEERING  ALUMNI  ADMISSION  BURSARIES 

The  Engineering  Alumni  Association  has  made  a number  of  bursaries 
available  annually.  Applicants  must  be  residents  of  Ontario,  register  in 
the  First  Year  of  the  Faculty  of  Applied  Science  and  Engineering,  and 
need  financial  assistance. 

Applicants  should  consult  their  secondary  school  Principal  for  details. 
Further  information  may  be  obtained  from  the  Chairman,  Engineering 
Alumni  Education  Committee,  Faculty  of  Applied  Science  and  Engineer- 
ing, University  of  Toronto. 

ENGINEERING  ALUMNI  ADMISSION  SCHOLARSHIP 

The  Engineering  Alumni  Admission  Scholarship,  the  gift  of  the  Engi- 
neering Alumni  Association,  of  the  value  of  $500,  is  awarded  on  the 
recommendation  of  the  Council  of  the  Faculty  to  the  candidate  who 
obtains  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a stu- 
dent who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  his  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

ENGINEERING  INSTITUTE  OF  CANADA  PRIZE 

The  Engineering  Institute  of  Canada,  having  in  view  that  one  of  its 
objects  is  to  facilitate  the  acquirement  and  interchange  of  professional 
knowledge  among  its  members,  offers  an  annual  prize  of  Twenty-five 
Dollars  in  this  University,  commencing  1931,  to  the  student  who,  in  his 
Third  Year  in  any  one  of  the  six  courses  of  Engineering,  has  proved 
himself  most  deserving  as  disclosed  by  the  examination  results  of  the 
year,  in  combination  with  his  activities  in  the  Engineering  Society  or 
with  a local  branch  of  another  recognized  engineering  organization. 
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ENGINEERING  SOCIETY  SEMI-CENTENNIAL  AWARD 

The  Engineering  Society  Semi-Centennial  Award,  to  the  value  of 
Seventy-five  Dollars,  was  established  in  1931  to  commemorate  the  semi- 
centennial of  the  founding  of  the  “School”.  The  award  is  made  to  a 
student  entering  the  final  year. 

The  selection  is  based  upon  the  following  qualifications,  which  bear 
equal  weight  in  the  selection  of  the  winner:  {a)  General  “School” 
activities,  {b)  Contributions  to  the  Engineering  Society  Executive  Com- 
mittee. {c)  Personality,  and  social  and  athletic  activities,  (d)  Academic 
standing. 

J.  A.  FINDLAY  SCHOLARSHIPS 

These  scholarships  were  established  through  a legacy  bequeathed  by 
the  late  Miss  Janet  Findlay  to  the  Department  of  Mechanical  Engineer- 
ing. Two  scholarships  are  available,  each  of  a value  of  one  half  of  the 
income  of  the  fund,  to  students  in  this  Course,  one  for  a student  in  the 
Third  Year,  the  other  for  a student  in  the  Fourth  Year,  but  only  if  the 
student  continues  his  course  in  Mechanical  Engineering.  The  selection 
will  be  made,  on  recommendation  of  the  Head  of  the  Department  of 
Mechanical  Engineering,  from  amongst  the  four  students  having  the 
highest  average  percentage  of  marks  at  the  annual  examinations  in  the 
Second  and  Third  Years  respectively,  but  in  making  the  award  the 
student’s  general  character,  fitness  for  his  profession,  and  financial  cir- 
cumstances will  be  given  consideration.  In  case  a student  who  has  been 
awarded  one  of  the  scholarships  changes  his  course  or  does  not  attend 
this  University  during  the  next  following  session,  he  shall  forfeit  his 
right  to  the  scholarship  and  the  award  shall  be  made  to  another  eligible 
student. 

HUGH  GALL  AWARD 

The  Hugh  Gall  Award,  of  the  annual  value  of  One  Hundred  Dollars, 
the  gift  of  the  Graduate  Class  of  1910,  “to  commemorate  a deceased 
classmate  who  was  a splendid  type  of  student,  a loyal  friend,  and  nation- 
ally outstanding  in  athletic  achievement  during  his  undergraduate 
career”,  was  established  in  1946  for  a five  year  period  and,  through  the 
generosity  of  Mrs.  Hugh  Gall  extended  for  a further  three  year  period. 
It  is  awarded  to  a student,  who,  having  completed  his  First  Year  with  a 
general  average  of  at  least  66%  without  conditions,  has  entered  the 
Second  Year,  and  is  in  special  need  of  financial  assistance  in  order  to 
enable  him  to  continue  his  course.  It  is  desirable,  but  not  necessary,  that 
the  recipient  shall  not  already  have  been  given  any  other  scholastic 
award  or  scholarship  applicable  to  the  Second  Year  and  he  shall  have 
shown  indications  of  his  firm  intention  and  ability  to  follow  successfully 
the  profession  of  engineering. 

Any  second  year  student  in  the  Faculty  of  Applied  Science  and  Engi- 
neering is  eligible  to  apply  for  this  Bursary.  Applications  should  be  made 
to  the  Secretary  of  the  Faculty  not  later  than  one  month  after  the  open- 
ing of  the  session. 
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THE  REGINALD  AND  GALER  HAGARTY  SCHOLARSHIP 

The  Reginald  and  Galer  Hagarty  Scholarship,  in  memory  of  the  dearly 
beloved  sons  of  Lieutenant-Colonel  E.  W.  Hagarty,  B.A.  1883,  M.A. 
1908,  and  Charlotte  Ellen  Hagarty,  his  wife.  Reginald  Edward  Walter 
Hagarty,  B.A. Sc.  (Honours)  1908,  a graduate  of  the  University  in  the 
Faculty  of  Applied  Science  and  Engineering  and  at  the  time  of  his 
death  on  April  29,  1925,  a Consulting  Structural  Engineer.  Lieutenant 
Daniel  Caler  Hagarty,  Princess  Patricia’s  Canadian  Light  Infantry,  a 
member  of  the  class  of  1916  in  Applied  Science,  enlisted  for  the  Creat 
War  at  the  end  of  his  third  year  in  June,  1915,  killed  in  action  in 
Sanctuary  Wood,  June  2,  1916.  The  scholarship  is  given  in  recognition 
of  the  fact  that  their  father  was  an  honour  graduate  in  Classics  of  the 
University  of  Toronto.  It  is  of  the  value  of  the  annual  interest  on  the 
capital  sum  of  $2000.00  and  is  to  be  awarded  to  a student  who  has 
been  enrolled  for  his  Crade  XIII  Year  at  Harbord  Collegiate  Institute 
and  having  obtained  at  least  the  required  standing  in  each  of  the  Crade 
XIII  subjects  necessary  for  admission  to  the  Faculty,  obtains  the  highest 
standing  in  English,  a language  other  than  English,  and  Mathematics, 
among  the  students  who  apply  for  the  award  from  the  Collegiate. 
He  will  be  required  to:  {a)  register  in  the  Faculty  of  Applied  Science 
and  Engineering,  {b)  sign  a declaration  to  the  effect  that  he  is  willing 
to  take  up  arms  in  the  defence  of  Canada  and  the  British  Common- 
wealth should  necessity  arise  as  declared  by  the  Parliament  of  Canada. 
The  Scholarship  was  offered  for  award  for  the  first  time  in  1945. 
Application  should  be  made  to  the  Registrar  of  the  University. 

HEATING  AND  AIR  CONDITIONING  ENGINEERS  PRIZE 

The  Ontario  Chapter  of  the  American  Society  of  Heating  and  Air 
Conditioning  Engineers  offers  an  annual  prize  of  Seventy-five  Dollars, 
first  awarded  in  1931,  for  a period  of  five  years,  and  extended  indefi- 
nitely in  1935.  The  prize  will  be  awarded  to  a student  in  either  the 
Third  or  Fourth  Year  in  any  Course  of  the  Faculty  who,  in  the  opinion 
of  the  Department  of  Mechanical  Engineering,  has  written  the  most 
satisfactory  thesis  on  a subject  dealing  with  heating  or  ventilation,  such 
thesis  being  prepared  under  special  arrangements  made  by  the  Depart- 
ment of  Mechanical  Engineering,  the  result  to  be  reported  to  the  Coun- 
cil with  the  annual  examination  results.  The  thesis  must  be  handed  in 
not  later  than  March  1st.  The  prize  will  not  necessarily  be  awarded  in 
any  year. 

Application  should  be  made  to  the  Department  of  Mechanical  Engi- 
neering. 

HUDSON  BAY  MINING  AND  SMELTING  COMPANY  LIMITED 
SCHOLARSHIPS 

The  Hudson  Bay  Mining  and  Smelting  Company  Limited  awards 
Scholarships  to  students  who  have  obtained  their  Senior  Matriculation 
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at  the  High  Schools  in  Flin  Flon,  Manitoba,  and  its  environs.  These 
Scholarships,  having  a value  of  $800.00  each  annually,  may  be  held  in 
the  Third  and  Fourth  Years  in  this  Faculty,  in  the  Course  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering,  and  Min- 
ing Geology.  Application  should  be  made  to  the  Company. 

HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO  SCHOLARSHIPS 
IN  ENGINEERING 

The  Hydro-Electric  Power  Commission  of  Ontario  has  presented  three 
scholarships  in  Engineering,  each  of  a value  of  $300.00  to  be  awarded 
to  three  students  selected  from  among  the  higher  ranking  students  in  the 
annual  examinations  of  the  First,  Second,  and  Third  Years  in  any  course 
in  the  Faculty,  one  scholarship  in  each  year  to  be  tenable  in  the  Second, 
Third  and  Fourth  Years  respectively. 

The  first  award  was  made  at  the  annual  examinations  in  April,  1952. 

INGO  SCHOLARSHIP 

The  International  Nickel  Company  of  Canada,  Limited,  offers  a 
scholarship  of  $500.00,  commencing  with  the  Session  1941-42,  and  from 
year  to  year  thereafter  as  the  Company  may  decide,  to  be  awarded  to  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering  or  Mining 
Geology,  who  has  taken  a consistently  high  standing  in  the  majority  of 
the  subjects  of  his  course,  and  who  is  adjudged  by  the  Council  of  the 
Faculty  to  be  most  suitable  to  receive  the  award. 

The  applicant  must  proceed  to  the  M.A.Sc.  degree  in  the  Session  in 
which  he  receives  the  scholarship.  Application  must  be  made  before 
May  1st,  to  the  Secretary  of  the  School  of  Graduate  Studies,  with  a 
statement  of  the  research  problem  which  he  proposes  to  study. 

THE  INCO  SCHOLARSHIPS 

The  International  Nickel  Co.  of  Canada  Limited  has  established  two 
Scholarships  for  students  entering  the  University.  Each  Scholarship  pro- 
vides for  tuition  fees  plus  $300.00  and  may  be  continued  throughout  a 
four-year  course  if  satisfactory  standing  is  maintained. 

To  be  eligible  for  consideration  the  applicant  must  obtain  an  average 
of  75%  or  over  in  the  Ontario  Grade  XIII  subjects  required  for  admission 
to  his  course  and  demonstrate  financial  need. 

Application  must  be  made  to  the  Registrar  of  the  University  by  May 
1st  on  the  regular  scholarship  application  form. 

JENKINS  SCHOLARSHIP 

The  Jenkins  Scholarship,  presented  by  Jenkins  Bros.,  Limited,  Mont- 
real, first  awarded  in  1925,  has  been  donated  to  continue  indefinitely. 

This  Annual  Scholarship,  of  the  value  of  Two  Hundred  Dollars,  is 
awarded  to  the  student  of  the  Third  Year  registered  in  any  course  of 
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the  Faculty  who  has  the  highest  aggregate  of  percentages  for  the  First, 
Second,  and  Third  Years. 

Johnson’s  wax  scholarship 

S.  G.  Johnson  and  Son  Limited,  Brantford,  Ontario,  have  established 
a Scholarship  of  an  annual  value  of  $600  in  each  of  the  Second,  Third 
and  Fourth  Years  or  a total  possible  value  of  $1800. 

The  recipient  must: 

(a)  be  registered  in  Chemical  Engineering  in  the  years  in  which  the 
Scholarship  is  awarded  and  held; 

(b)  in  the  opinion  of  the  Council  be  the  most  promising  and  deserving 
member  of  the  class,  obtaining  Honours  in  the  final  examinations 
of  the  First  Year; 

(c)  in  his  Second  and  Third  Years,  maintain  academic  standing  satis- 
factory to  the  Council,  not  necessarily  Honours,  for  the  continued 
enjoyment  of  the  Scholarship. 

In  its  discretion  the  Council  may  recommend  the  award  of  any  portion 
of  the  Scholarship,  lost  by  the  original  recipient  by  failure  to  maintain 
satisfactory  academic  standing,  to  another  student  of  the  year(s)  in 
which  the  Scholarship  would  otherwise  have  been  enjoyed. 

The  first  award  was  made  on  the  results  of  the  annual  examinations 
written  in  April  1954.  It  is  not  tenable  with  any  other  Scholarship. 

KENNECOTT  COPPER  CORPORATION  SCHOLARSHIP 

The  Kennecott  Copper  Corporation  offers  a scholarship  of  a value  of 
$1000.00  annually  to  a student  who  has  completed  two  or  three  years 
of  the  course  in  Mining  Engineering.  The  award  will  be  made  on  the 
following  basis; 

(a)  primarily  on  proficiency  in  studies; 

(b)  enthusiasm,  leadership,  co-operativeness,  initiative,  ambition; 

(c)  good  health  and  sturdy  constitution; 

(d)  financial  need. 

The  first  award  was  available  in  1948. 

THE  LEONARD  FOUNDATION  SCHOLARSHIPS 

Leonard  Foundation  Scholarships  are  awarded  each  year  to  selected 
students  in  Universities  and  Colleges  across  Canada,  including  the  Uni- 
versity of  Toronto.  The  Trust  Deed  states:  “Preference  in  the  selection 
of  students  for  scholarships  shall  be  given  to  the  sons  and  daughters  re- 
spectively of  the  following:  (a)  clergymen,  (b)  school  teachers, 

(c)  officers,  non-commissioned  officers  and  men,  whether  active  or  re- 
tired, who  have  served  in  His  Majesty’s  military,  naval  or  air  forces, 

(d)  graduates  of  the  Royal  Military  College  of  Canada,  (e)  members 
of  the  Engineering  Institute  of  Canada,  (/)  members  of  the  Mining  and 
Metallurgical  Institute  of  Canada.” 

All  applicants  must  be  nominated  by  a member  of  the  General  Com- 
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mittee.  The  latest  date  for  the  receiving  of  applications  is  March  31st, 
for  the  following  academic  year.  Further  information  regarding  the 
procedure  to  be  followed  in  applying  for  these  scholarships  may  be 
obtained  by  writing  to  Dr.  W.  E.  Taylor,  Honorary  Secretary,  The 
Leonard  Foundation,  c/o  Toronto  General  Trusts  Corporation,  253 
Bay  Street,  Toronto. 

THE  J.  A.  D.  MCCURDY  PRIZE 

The  J.  A.  D.  McCurdy  Prize  of  a vaue  of  $75.00  was  estabished  by 
the  trustees  of  a fund  created  by  the  members  of  the  Number  3 

Squadron,  University  Air  Training  Corps  (1941-44)  in  honour  of  John 
Alexander  Douglas  McCurdy,  a graduate  of  the  School  of  Practical 
Science,  who  “made  the  first  flight  in  Canada  on  February  23rd,  1909, 
with  a heavier-than-air  machine.” 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautics Option,  in  Engineering  Physics,  who,  taking  honours,  ranks 
highest  in  annual  examinations  of  the  Third  Year  in  the  subjects  related 
to  Aerodynamics. 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 

THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  SCHOLARSHIP  IN 
ENGINEERING  PHYSICS 

Mrs.  Garnet  W.  McKee  and  Professor  Lachlan  Gilchrist  each  con- 
tributed $1000.00  to  provide  for  a Scholarship  in  the  First  Year  of  the 
Course  in  Engineering  Physics.  The  value  of  the  Scholarship  is  the 
annual  income  from  the  capital  fund  and  is  awarded  to  the  student  who 
ranks  first  in  honours  at  the  annual  examinations  of  the  First  Year  in 
the  Course  in  Engineering  Physics.  If  for  any  reason  that  student  is 
ineligible  to  hold  the  Scholarship,  it  will  be  awarded  by  reversion  to  the 
student  ranking  second  in  honours  in  the  Course.  In  order  to  receive 
payment  the  winner  must  register  in  the  Second  Year  of  the  Course  in 
Engineering  Physics.  The  Scholarship  was  awarded  for  the  first  time  on 
the  results  of  the  annual  examinations  of  1947. 

THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  GEOPHYSICS  SCHOLARSHIPS 

Financial  assistance  was  received  by  Professor  Lachlan  Gilchrist  of  the 
Department  of  Physics,  University  of  Toronto,  from  certain  organizations 
and  individuals  to  help  him  in  the  prosecution  of  his  research  work  in 
Geophysics.  With  the  consent  of  the  contributors,  the  unexpended  bal- 
ance of  these  gifts  was  transferred  by  Professor  Gilchrist  to  the  Board 
of  Governors  of  the  University  to  be  used  as  an  endowment  for  scholar- 
ships, two  of  which  were  established  in  the  Faculty  of  Applied  Science 
and  Engineering.  To  this  fund  have  been  added  additional  amounts 
received  from  the  estate  of  the  late  Garnet  W.  McKee  and  from  the 
Hollinger  Consolidated  Gold  Mines  Ltd.  They  are  awarded  by  the 
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Senate,  on  the  recommendation  of  the  Council  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  first  awards  were  made  on  the  results  of 
the  Annual  Examinations  of  1941. 

The  First  Garnet  W.  M cKee-Lachlan  Gilchrist  Geophysics  Scholarship. 
This  scholarship,  of  the  annual  value  of  the  income  from  $4,000.00,  is 
awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engineering 
Physics  who  obtains  the  highest  aggregate  standing  at  the  examinations 
of  the  First  and  Second  Years  in  the  Course,  provided  always  that  the 
student  obtains  honour  standing  at  the  examinations  of  the  Second  Year. 

The  Second  Garnet  W.  McKee-Lachlan  Gilchrist  Geophysics  Scholar^ 
ship.  This  scholarship,  of  the  annual  value  of  the  income  from  $3,000.00 
is  awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engi- 
neering Physics  who,  of  those  students  who  elect  to  proceed  in  the  Third 
Year  in  the  Geophysics  Option  of  the  Course,  obtains  the  highest  aggre- 
gate standing  at  the  examinations  of  the  First  and  Second  Years,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  examina- 
tions of  the  Second  Year,  and  excluding  always  the  student  to  whom  the 
First  Lachlan  Gilchrist  Geophysics  Scholarship  has  been  awarded. 

If  in  any  year  there  is  no  student  who  has  fulfilled  the  conditions  as 
laid  down  for  the  Second  Lachlan  Gilchrist  Geophysics  Scholarship,  it 
shall  be  awarded  to  the  student  in  the  Second  Year  in  the  Course  in 
Engineering  Physics  who  obtains  the  second  highest  aggregate  standing 
at  the  examinations  of  the  First  and  Second  Years  of  that  Course,  pro- 
vided always  that  such  student  obtains  honour  standing  in  the  exami- 
nations of  the  Second  Year. 

THE  ALEXANDER  MACLEAN  SCHOLARSHIP 

This  scholarship  was  established  by  graduates  of  the  University  of 
Toronto  and  other  friends  in  honour  of  Professor  Alexander  MacLean, 
B.A.  (1908)  who  retired  in  1954.  The  scholarship,  of  the  value  of 
$250,  is  awarded  to  a student  in  the  Third  Year  of  Geological  Sciences, 
Faculty  of  Arts,  or  in  the  Third  Year  of  Applied  Geology,  Faculty  of 
Applied  Science  and  Engineering,  who,  obtaining  not  less  than  75% 
in  the  work  of  the  year,  obtains  the  highest  standing  in  the  geological 
subjects  common  to  the  two  courses. 

The  first  award  was  made  in  1955. 

MACLENNAN-MACLEOD  MEMORIAL  PRIZE 

The  Graduating  Class  of  1910  has  donated  an  annual  prize,  known  as 
“The  MacLennan-MacLeod  Memorial  Prize”,  in  memory  of  their  first 
Class  President,  George  MacLennan,  who  was  killed  in  action  in  France 
in  1917,  and  of  Doug.  MacLeod,  their  first  Secretary,  who  died  in 
France  in  1916  from  wounds  received  in  action. 

The  prize  is  awarded  to  the  First  Year  student  in  the  Faculty  of 
Applied  Science  and  Engineering  who  ranks  highest  in  Calculus  among 
those  who  obtain  standing  without  condition  at  the  annual  written  ex- 
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aminations;  or,  in  the  event  of  more  than  one  student  obtaining  equally 
high  rank  in  Calculus,  the  award  is  made  to  the  one  of  these  who  also 
has  the  highest  standing  in  some  other  subject  common  to  the  com- 
petitors, such  as  Analytical  Geometry,  such  subject  to  be  determined  by 
the  Council  of  the  Faculty. 

An  award  will  not  be  made  in  any  year  in  which,  in  the  opinion  of 
the  Council,  no  student  obtains  a sufficiently  high  standing  in  Calculus 
to  merit  the  award.  If  in  any  year  no  award  is  made,  a second  award 
will  be  available  in  a subsequent  year. 

CHARLES  GORDON  MANNING  PRIZE 

The  Charles  Gordon  Manning  Prize  was  established  by  a bequest 
under  the  Will  of  the  late  Jennie  Manning  in  the  amount  of  Five  Hun- 
dred Dollars  ($500),  the  annual  income  from  which  is  to  be  used  to  buy 
books  for  the  winner  of  the  Prize. 

The  recipient  must  be  enrolled  in  the  Second  Year  of  a course  offered 
by  the  Faculty  of  Applied  Science  and  Engineering  and,  in  the  opinion 
of  the  Council,  rank  second  to  the  student  awarded  the  Harvey  Aggett 
Memorial  Scholarship  in  the  considerations  specified  for  the  award  of 
that  Scholarship,  namely,  obtaining  honours  in  his  final  examinations 
and  being  one  of  the  first  three  in  his  year  by  his  standing  at  those 
examinations  relative  to  the  pass  requirements  in  his  Department  and 
being  “adjudged  highest  of  the  three  in  general  student  activities  and 
service  in  the  University  during  his  period  of  attendance.” 

The  first  award  was  made  on  the  results  of  the  Annual  Examinations 
of  1954. 


MARSLAND  ENGINEERING  LIMITED  SCHOLARSHIP 

The  Marsland  Engineering  Limited  Scholarship,  the  gift  of  Marsland 
Engineering  Limited,  has  a value  of  Five  Hundred  Dollars.  It  is  awarded 
to  the  student  who,  having  been  granted  a Dominion-Provincial  Student 
Aid  Bursary  in  his  First  Year,  is  registered  in  Mechanical  or  Electrical 
Engineering  and  obtains  the  highest  average  percentage  of  marks,  with 
honours,  at  the  annual  examination  of  the  First,  Second  or  Third  Years 
in  the  session  in  which  the  award  is  made. 

The  first  award  was  made  at  the  annual  examinations  of  1954. 

MASSEY-HARRIS-FERGUSON  LIMITED  SCHOLARSHIPS 

Massey-Harris-Ferguson  Limited  has  established  two  scholarships  each 
of  an  annual  value  of  $250.00,  to  be  awarded  on  the  recommendation 
of  the  Council  of  the  Faculty  of  Applied  Science  and  Engineering  to  stu- 
dents registered  in  the  Fourth  Year  of  the  Courses  in  Mechanical  Engi- 
neering or  Engineering  and  Business.  In  making  the  award  academic 
achievement,  financial  need,  extra-curricular  activities  and  such  other 
factors  as  may  be  deemed  appropriate  will  be  taken  into  consideration. 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  15th  October. 
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THE  W.  G.  MILLAR  MEMORIAL  SCHOLARSHIP 

The  W.  G.  Millar  Memorial  Scholarship  is  presented  by  Marsh  and 
McLennan,  Limited,  of  an  annual  value  of  $250.00,  in  memory  of  the 
late  Mr.  W.  G.  Millar,  a member  of  the  Class  of  1914  in  Civil  Engi- 
neering. The  Scholarship  will  be  awarded  to  a student  entering  the 
Third  Year  in  Mining  Engineering,  on  the  recommendation  of  the  Head 
of  the  Department  of  Mining  Engineering. 

The  award  will  be  made  on  the  following  basis: 

(a)  In  addition  to  mental  capacity,  the  student  must  show  leader- 
ship ability  and  give  promise,  through  his  activities,  of  becoming  a 
worthwhile  influence  in  the  affairs  of  the  profession  and  the  community. 

(b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 

month  of  the  opening  of  the  academic  year. 


MOBIL  OIL  OF  CANADA,  LIMITED,  SCHOLARSHIP 

Mobil  Oil  of  Canada  Limited  has  donated  a scholarship  of  the  annual 
value  of  $500.00,  tenable  in  the  graduating  year  of  either  Geological 
Sciences,  Faculty  of  Arts  or  Applied  Geology,  Faculty  of  Applied  Science 
and  Engineering.  The  award  is  based  on  academic  performance  in  the 
first  three  years.  Good  character,  personality,  breadth  of  influence,  initia- 
tive, willingness  to  assume  responsibility  and  ability  to  co-operate  with 
associates  may  be  taken  into  consideration. 

Application  is  not  required. 


JAMES  L.  MORRIS  MEMORIAL  PRIZE 

The  James  L.  Morris  Memorial  Prize  is  the  gift  of  Mrs.  J.  H.  Craig 
and  Mr.  J.  R.  Morris,  K.C.,  in  memory  of  their  father,  James  L.  Morris, 
C.E.,  O.L.S.,  D.Eng.,  the  first  graduate  of  the  School  of  Practical 
Science,  who  died  in  1946  after  a distinguished  career.  Graduating  in 
Civil  Engineering  in  1881  as  the  sole  member  of  his  class.  Dr.  Morris 
engaged  in  railway  work  for  some  time,  first  as  an  engineer  and  then  as 
a contractor.  For  43  years  he  conducted  a successful  civil  engineering 
practice  in  Pembroke,  Ontario,  involving  important  undertakings  in  the 
field  of  municipal,  power  and  bridge  work. 

This  Prize,  of  the  value  of  the  annual  income  from  $3,000.00,  is 
awarded  annually  to  the  student  in  the  Second  Year  in  the  Course  in 
Civil  Engineering  who  obtains  the  highest  aggregate  percentage  at  the 
annual  examinations  of  the  First  and  Second  Years  of  the  course,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  Examina- 
tions of  the  Second  Year. 
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SPRUCE  FALLS  POWER  AND  PAPER  COMPANY  LIMITED  SCHOLARSHIPS 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
four  Scholarships  of  a value  of  $400.00  each,  two  in  the  Second  Year 
and  two  in  the  Third  Year.  They  are  awarded  on  the  results  of  the 
Annual  Examinations  of  the  Second  and  Third  Years  to  the  students 
who  stand  first  and  second  at  the  examinations  of  their  respective  years 
and  are  open  to  students  in  all  courses  in  the  Faculty.  The  first  awards 
were  made  on  the  results  of  the  examinations  of  1951. 

Each  scholarship  carries  a grant  of  $150  to  the  University  General 
Funds. 

THE  ONTARIO  HOCKEY  ASSOCIATION  WAR  MEMORIAL  SCHOLARSHIP 

The  Ontario  Plockey  Association  War  Memorial  Scholarship,  the  gift 
of  the  Ontario  Hockey  Association,  is  to  be  awarded  annually  at  the 
Grade  XIII  examination  to  a man  student  who  has  served  overseas  with 
the  Canadian  forces,  or  to  a student  who  is  the  son  or  daughter  of  one 
who  has  so  served. 

The  value  of  this  scholarship  is  $100  in  cash,  with  an  allowance  of  the 
same  amount  on  the  tuition  fee  for  each  session. 

In  determining  the  award  of  the  scholarship,  the  academic  qualifica- 
tions of  the  candidate  shall  be  first  taken  into  account,  provided  always 
that  no  candidate  shall  be  eligible  for  an  award  who  has  not  met  all  the 
conditions  required  by  the  University  of  candidates  for  admission  scholar- 
ships generally;  but,  cceteris  paribus^  the  award  shall  be  made  to  a stu- 
dent who  is  in  proved  need  of  assistance. 

The  award  shall  be  made  by  the  Senate  of  the  University  upon  the 
report  of  a committee  to  be  appointed  by  the  Senate,  upon  which  com- 
mittee there  shall  be  always  one  member  of  the  Staff  of  the  University 
who  shall  be  deemed  to  be  the  representative  of  the  Association. 

Candidate  shall  make  application  not  later  than  May  1st  on  the 
special  form  to  be  obtained  from  the  Registrar  of  the  University. 

ONTARIO  MUNICIPAL  ELECTRIC  ASSOCIATION 
BURSARY 

District  No.  4 of  the  Ontario  Municipal  Electric  Association  has 
provided  a Bursary  of  $300.00  in  the  Faculty  of  Applied  Science  and 
Engineering. 

An  applicant  for  the  Bursary  must : 

(a)  be  registered  in  the  Four  Year,  Electrical  Engineering 

(b)  have  good  academic  standing 

(c)  be  in  need  of  financial  assistance 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  October  15th. 


ORENDA  ENGINES  SCHOLARSHIPS 

Orenda  Engines  Limited  have  donated  three  scholarships  each  of  a 
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value  of  Five  Hundred  Dollars,  awarded  annually  to  students  completing 
the  First,  Second  and  Third  Years  respectively  in  Civil,  Mechanical, 
Chemical,  Electrical  and  Metallurgical  Engineering,  Engineering  and 
Business,  and  Engineering  Physics.  These  scholarships  are  awarded 
to  students  with  high  academic  standing  and  in  cases  of  close 
competition,  preference  will  be  given  to  the  student  who  indicates  that 
he  possesses  initiative  and  leadership  qualities  and  that  he  will  be  a 
credit  to  his  profession  after  graduation. 

A grant-in-aid  of  $300.00  to  the  University  accompanies  each 
scholarship. 

This  award  may  be  held  with  other  awards  provided  that  the  mone- 
tary value  of  the  other  awards  does  not  exceed  One  Hundred  Dollars. 
The  first  award  was  made  in  the  Session  1955-56. 

PAULIN  MEMORIAL  SCHOLARSHIP 

The  Paulin  Memorial  Scholarship,  provided  through  the  generosity  of 
Mr.  Fred  W.  Paulin,  a graduate  of  the  Faculty  in  1907,  was  established 
in  memory  of  his  brother,  John  Cameron  Paulin,  a student  in  Mining 
Engineering,  who  was  fatally  injured  in  1906  during  a football  practice. 
The  Scholarship  which  has  a value  of  $300.00,  is  awarded  on  the  recom- 
mendation of  the  Department  of  Mining  Engineering  to  a student  regis- 
tered in  Mining  Engineering,  who  has  successfully  completed  the  work 
of  the  First  Year. 

The  award  is  made  on  the  following  bases: 

( a ) academic  proficiency. 

{h)  qualities  necessary  for  the  development  of  leadership,  such  as 
ambition,  initiative,  resourcefulness  and  strength  of  character. 

(c)  he  must  continue  his  studies  in  Mining  Engineering  during  the 
following  session. 

The  first  award  was  made  for  the  Session  1951-52. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE  PROVINCE  OF  ONTARIO 
ADMISSION  SCHOLARSHIP 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  an  Admission  Scholarship  in  Engineering  of  the  value  of 
$450.00,  awarded  for  the  Session  1953-54  at  Queen’s  University  and  for 
the  Session  1954-55  at  the  University  of  Toronto  and  thereafter  alter- 
nately at  each  University.  It  is  awarded  by  the  Senate  on  the  recom- 
mendation of  the  Council  of  the  Faculty  of  Applied  Science  and  Engi- 
neering to  the  candidate  who  obtains  the  highest  average  percentage  in 
the  subjects  of  Grade  XIII  prescribed  for  admission  to  the  Faculty  of 
Applied  Science  and  Engineering;  applicants  are  required  to  write  the 
Problems  paper  for  Scholarship  candidates,  but  the  standing  on  this 
paper  will  be  used  only  as  auxiliary  information.  In  order  to  qualify  for 
the  scholarship  a candidate  must  at  one  Scholarship  examination  obtain 
an  average  of  at  least  seventy-five  per  cent,  in  the  subjects  of  Grade  XIII 
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prescribed  for  admission  to  the  Faculty  and  must  register  in  the  Faculty 
of  Applied  Science  and  Engineering.  The  scholarship  will  not  be  awarded 
to  a student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more 
than  five  years  in  a Secondary  School  or  its  equivalent  unless  he  can 
show  evidence  satisfactory  to  the  Council  that  his  attendance  has  been 
extended  beyond  the  period  specified  for  reasons  beyond  his  control. 
This  scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Successive  awards  will  be  made  in  1956  and  every  second  year  there- 
after. Application  must  be  made  to  the  Registrar  before  May  1st. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  SCHOLARSHIPS 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
offers  Scholarships  of  a value  of  $250.00  in  each  of  the  First,  Second  and 
Third  Years  in  the  Faculty  of  Applied  Science  and  Engineering  in  any 
course,  to  the  students  who,  taking  Honours,  obtain  the  highest  standing 
in  the  work  of  their  respective  years. 

These  scholarships  will  not  be  awarded  to  students  who  hold  other 
scholarships. 


PROFESSIONAL  ENGINEERS  GOLD  MEDAL 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  in  the  Faculty  of  Applied  Science  and  Engineering  an 
award  in  the  form  of  a gold  medal  accompanied  by  a gift  of  technical 
books  of  an  approximate  value  of  fifty  dollars.  The  award  will  be  made 
to  the  student  of  the  final  undergraduate  year  in  any  course  who,  taking 
honours,  obtains  the  highest  weighted  average  percentage  in  the  practi- 
cal work  and  written  examinations  of  the  year. 

RANSOM  SCHOLARSHIP  IN  CHEMICAL  ENGINEERING 

The  Ransom  Scholarship  in  Chemical  Engineering  is  presented  by 
A.  C.  Ransom,  Esq.,  of  Toronto,  for  the  purpose  of  encouraging  and 
giving  financial  assistance  to  students  who  choose  the  field  of  Chemical 
Engineering.  This  donation,  consisting  of  $5,000,  provides  for  a per- 
petual scholarship  of  an  annual  amount  such  as  will  be  derived  from 
the  income  of  this  sum.  The  first  award  was  made  on  the  results  of  the 
annual  examinations  of  1938. 

The  scholarship  will  be  awarded  annually  to  the  student  registered  in 
the  Course  in  Chemical  Engineering  who  obtains  the  highest  aggregate 
percentage  of  marks  in  the  examinations  of  the  First  Year.  The  scholar- 
ship will  be  paid  to  the  winner  only  if  he  proceeds  to  take  his  Second 
Year  in  the  Course  in  Chemical  Engineering  in  the  University  of 
Toronto. 


THE  RHODES  SCHOLARSHIP 

The  Rhodes  Trustees  offer  for  award  in  the  Province  of  Ontario  two 
out  of  ten  of  the  Rhodes  Scholarships  for  Canadians,  each  of  the  basic 
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value  of  £400  a year  but  temporarily  increased  to  £500.  They  are  tenable 
ordinarily  for  two  years  at  the  University  of  Oxford.  A third  year  given 
conditionally  at  Oxford  or  elsewhere  abroad  may  be  authorized  in  proper 
cases. 

Each  candidate  must  be  a British  subject  with  at  least  five  years 
domicile  in  Canada  and  unmarried;  he  must  have  passed  his  nineteenth 
but  not  his  twenty-fifth  birthday  on  October  1st  of  the  year  for  which 
he  is  elected;  he  must  have  completed  the  first  year  and  have  entered 
upon  the  second  year  of  his  course  at  a Canadian  university  at  the  time 
of  application. 

A candidate  may  apply  either  for  the  province  in  which  he  has  his 
private  home  or  residence,  or  for  the  province  in  which  he  has  taken  his 
university  course. 

In  that  section  of  the  will  in  which  he  defined  the  general  type  of 
scholar  he  desired,  Mr.  Rhodes  mentioned  four  groups  of  qualities,  the 
first  two  of  which  he  considered  most  important: 

(1)  Literary  and  scholastic  attainments; 

( 2 ) Qualities  of  manhood,  truth,  courage,  devotion  to  duty,  sym- 
pathy, kindliness,  unselfishness,  and  fellowship; 

(3)  Exhibition  of  moral  force  of  character  and  of  instincts  to  lead 
and  to  take  an  interest  in  his  fellows; 

(4)  Physical  vigour,  as  shown  by  fondness  for  and  success  in  outdoor 
sports. 

Some  definite  quality  of  distinction,  whether  in  intellect,  character  or 
personality,  or  in  any  combination  of  these,  is  the  most  important  re- 
quirement. Financial  need  does  not  receive  special  consideration. 

Forms  of  application  and  full  information  regarding  these  scholarships 
may  be  obtained  from  D.  R.  Michener,  Esq.,  Q.C.,  5 Rosedale  Road, 
Toronto  5,  General  Secretary  for  the  Rhodes  Scholarships  in  Canada  or 
from  A.  B.  Harvey,  Esq.,  Q.C.,  c/o  Law  Society  of  Upper  Canada, 
Osgoode  Hall,  secretary  of  the  Ontario  Selection  Committee,  or  from 
the  University  Registrar.  Selection  is  made  in  December  each  year  for 
the  scholarships  for  the  year  following.  Application  must  be  made  to  Mr. 
Harvey  or  the  appropriate  provincial  secretary  on  or  before  Novem- 
ber 1st. 

R.C.E.  MEMORIAL  SCHOLARSHIP 

The  Memorial  Fund  Committee  of  the  Royal  Canadian  Engineers  has 
established  the  R.C.E.  Memorial  Scholarship  of  a value  of  One  Hundred 
and  Twenty-five  Dollars,  open  to  students  who  have  successfully  com- 
pleted their  second  to  last  year  in  the  Faculty  of  Applied  Science  and 
Engineering  or  the  School  of  Architecture. 

A candidate  must  be 

(a)  a member  in  good  standing  of  the  Canadian  Officers  Training 
Corps  and  have  successfully  completed  one  summer  season’s 
training 


or 
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(b)  an  ex-member  of  the  Canadian  Officers  Training  Corps  who  has 
successfully  completed  his  three  years  of  C.O.T.C.  training 

or 

(c)  a member  of  the  Canadian  Army  (Regular)  attending  University 
under  the  Regular  Officers  Training  Plan. 

Selection  is  made  on  the  basis  of  academic  standing  and  of  qualities 
of  leadership. 

Application  forms  may  be  obtained  at  the  C.O.T.C.  Orderly  Room, 
119  St.  George  St. 

THE  SCOTTISH  RITE  MASONs’  BURSARY 

The  Scottish  Rite  Masons’  Bursary,  the  gift  of  the  Scottish  Rite 
Masons  of  Toronto,  of  the  value  of  $100  is  awarded  to  a student  enrolled 
in  the  Second  Year  who  is  a member  of  the  Masonic  Order,  or  a son, 
brother,  nephew,  daughter,  sister  or  niece  of  a member  of  the  Masonic 
Order.  Consideration  will  be  given  to  financial  need  and  academic  stand- 
ing, Evidence  of  connection  with  the  Masonic  Order  and  information 
regarding  financial  need  must  be  given  with  the  application  which  must 
be  submitted  to  the  Secretary  of  the  Faculty. 

“second  mile  engineer”  award 

Inspired  by  an  address  of  President  William  E.  Wickenden  of  Case 
School  of  Applied  Science,  Cleveland,  called  “The  Second  Mile”,  which 
was  based  on  the  text  from  the  Sermon  on  the  Mount,  “whosoever  shall 
compel  thee  to  go  one  mile,  go  with  him  twain”,  the  Class  of  1935  has 
established  the  “Second  Mile  Engineer”  Award.  It  is  the  desire  of  the 
donors  to  encourage  students  to  participate  in  activities  outside  the 
confines  of  their  technical  training  and  to  interest  themselves  in  the 
more  liberal  subjects  of  the  curriculum.  The  value  of  the  award  is 
$100.00  and  is  given  to  a student  in  his  final  year. 

An  eligible  group  is  chosen  from  those  who  have  taken  a prominent 
part  in  the  affairs  of  the  Faculty,  either  as  office  holders  or  in  athletics. 
In  making  the  award  consideration  is  given  to  academic  standing,  with 
special  emphasis  on  the  candidate’s  attainments  in  the  cultural  and 
humanistic-social  studies.  The  subjects  which  are  stressed  are  English, 
and  Engineering  and  Society  of  the  First  Year;  Economics  of  the  Second 
Year;  and  Political  Science,  and  Modern  World  History  of  the  Third 
Year. 

Particulars  are  furnished  each  session  by  the  Class  of  1935. 

THE  SIMPSON-SEARS  LIMITED  (NORTHERN  ONTARIO)  SCHOLARSHIPS 

These  scholarships,  the  gift  of  Simpson-Sears  Limited,  are  open  only 
to  students  of  the  Copper  Cliff  High  School,  The  Sudbury  High  and 
Technical  Schools,  the  Sturgeon  Falls  High  School,  the  North  Bay  Col- 
legiate Institute  and  Vocational  School,  the  Kapuskasing  High  School 
and  all  the  Secondary  Schools  along  the  Ontario  Northland  Railway.  A 
scholarship  of  the  value  of  $100  is  available  for  each  of  the  schools 
mentioned  and  an  additional  sum  of  $50  will  be  given  to  the  student 
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who  obtains  the  highest  percentage  of  the  nine  papers  of  Grade  XIII 
selected  in  accordance  with  the  regulations. 

No  scholarship  will  be  awarded  unless  the  candidate  is  in  actual 
attendance  in  one  of  the  colleges  or  faculties  of  the  University  and  main- 
tains a uniformly  high  standard  to  the  satisfaction  of  the  donors  of  the 
scholarships. 

Application  for  these  scholarships  must  be  sent  not  later  than  May 
15th,  to  the  Principal  of  the  North  Bay  Collegiate  Institute  and  Voca- 
tional School,  from  whom  further  information  may  be  obtained  regard- 
ing conditions  of  award. 

SMITH  AND  STONE  LIMITED  BURSARIES 

Smith  and  Stone  Limited,  Georgetown,  Ontario,  have  provided  five 
Bursaries,  each  of  a possible  value  of  $600  and  each  payable  at  the  rate 
of  $150  per  year  to  assist  deserving  students  from  the  Georgetown  High 
School. 

The  award  is  made  annually  by  the  Senate  on  the  recommendation  of 
the  Council  of  the  Faculty  to  a student: 

{a)  who  attended  Georgetown  High  School  for  at  least  2 years  and 
is  recommended  by  the  Principal; 

{h)  who  has  met  in  full  the  admission  requirements  of  the  Faculty, 
first  class  honours  not  being  a requirement. 

To  be  eligible  for  continued  enjoyment  of  the  Bursary  the  holder  must 
maintain  satisfactory  academic  standing  but  not  required  to  obtain 
honour  standing. 

The  award  was  offered  for  the  first  time  in  the  Session  1952-53. 

THE  WILLIAM  STORRIE  MEMORIAL  SCHOLARSHIPS 
IN  CIVIL  ENGINEERING 

Three  scholarships  have  been  established  by  Mrs.  William  Storrie 
for  students  in  Civil  Engineering  as  follows: 

(a)  Of  a value  of  $100.00  to  the  student  completing  his  Second 
Year  in  Civil  Engineering  with  the  highest  aggregate  stand- 
ing in  the  subjects  of  Calculus,  Engineering  Chemistry, 
Mechanics  of  Materials,  and  Surveying. 

(b)  Of  a value  of  $100.00  to  the  student  completing  his  Third 
Year  in  Civil  Engineering  with  the  highest  aggregate  stand- 
ing in  the  subjects  of  Cements  and  Concrete,  Structural  En- 
gineering, Engineering  Problems  and  Drawing,  and  Hydraulics. 

(c)  Of  a value  of  $200.00  to  the  student  completing  his  Fourth 
Year  in  Civil  Engineering  with  the  highest  aggregate  standing 
in  the  subjects  of  Hydraulics,  Municipal  Administration  and 
Contracts,  Sanitary  Engineering,  and  Thesis  and  Public 
Speaking. 

In  all  cases  the  candidates  shall  have  demonstrated  qualities  of  in- 
tegrity and  shown  promise  of  leadership  in  their  profession. 
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students’  administrative  council  admission  scholarship 

The  Students’  Administrative  Council  Admission  Scholarship  of  the 
annual  value  of  $300,  the  gift  to  a student  who  (a)  resides  within  the 
District  of  Manitoulin,  or  within  that  part  of  the  Province  of  Ontario 
which  lies  north  of  the  forty-sixth  parallel  of  latitude  excluding  the  cities 
of  North  Bay,  Sudbury,  Sault  Ste.  Marie,  Port  Arthur  and  Fort  Wil- 
liam; (6)  obtains  the  highest  average  standing  in  first  class  honours  in 
the  nine  papers  of  Grade  XIII  prescribed  for  admission  to  the  course 
which  he  desires  to  enter:  and  (c)  who  enrols  in  one  of  the  following 
faculties:  Medicine,  Applied  Science  and  Engineering,  Forestry,  Dent- 
istry, in  the  School  of  Architecture,  or  in  the  Four-Year  Course  leading 
to  the  degree  of  Bachelor  of  Science  in  Pharmacy. 

The  scholarship  is  tenable  for  two  years  provided  that  the  holder 
obtains  an  average  of  at  least  sixty-six  per  cent,  at  the  annual  examina- 
tions of  the  First  Year.  Application  must  be  made  to  the  University 
Registrar  not  later  than  May  1st. 

THE  TRANE  COMPANY  OF  CANADA  LIMITED  PRIZE 

The  Trane  Company  of  Canada  Limited  has  established  an  annual 
Prize  of  $200.00  in  the  Faculty  of  Applied  Science  and  Engineering. 
The  recipient  may  be  registered  in  the  Fourth  Year  in  any  course  and 
the  Prize  will  be  awarded  for  the  best  Thesis  on  the  application  of 
refrigeration,  when  used  with  air  conditioning,  either  for  comfort  cooling 
or  industrial  refrigeration. 

This  award  is  tenable  with  other  awards  in  the  gift  of  the  Senate. 
Application  is  not  required. 

EDITH  TYRRELL  MEMORIAL  BURSARY 

The  Women’s  Association  of  the  Mining  Industry  of  Canada  has  pre- 
sented this  Bursary,  having  the  value  of  Five  Hundred  Dollars,  an- 
nually, commencing  in  1939,  and  named  in  memory  of  their  founder 
and  first  president,  Mrs.  Edith  Tyrrell.  A medal  donated  by  Dr.  Tyrrell 
accompanies  the  Bursary.  The  Bursary  is  awarded  to  a student  entering 
the  Third  or  Fourth  Year  in  the  Course  in  Mining  Engineering,  Metal- 
lurgical Engineering,  or  Mining  Geology;  it  may  be  awarded  two  years 
in  succession  to  the  same  student,  but  will  usually  be  awarded  at  the 
beginning  of  the  Third  Year.  The  award  will  be  made  by  a special  com- 
mittee appointed  by  the  Association  on  the  following  basis: 

(a)  In  addition  to  mental  capacity,  the  student  must  show  leadership 
ability  and  give  promise,  through  his  activities,  of  becoming  a worthwhile 
influence  in  the  affairs  of  the  profession  and  the  community. 

(b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 

month  of  the  opening  of  the  academic  year. 
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S.  UBUKATA  FUND 

The  S.  Ubukata  Fund  for  Japanese  Students,  the  gift  of  the  late  S. 
Ubukata,  provides  for  the  establishment  of  scholarships,  bursaries,  medals, 
prizes,  and  loans  for  students  from  Japan  proper  attending  the  Univer- 
sity of  Toronto  or  one  of  its  federated  or  affiliated  colleges.  An  applicant 
for  a scholarship,  bursary  or  loan  must  be  in  good  standing  and  have 
completed  the  first  year  of  the  work  of  the  faculty  or  department  in 
which  he  is  registered.  An  occasional  student  must  obtain  a certificate 
from  the  head  of  the  college  or  dean  of  the  faculty  concerned  that  full 
time  is  being  devoted  to  his  or  her  studies.  A student  is  not  eligible  who 
is  at  the  time  in  receipt  of  aid  or  support  from  any  other  institution, 
religious  or  otherwise,  in  this  country  or  in  Japan  or  who  already  holds 
a scholarship  or  fellowship  in  the  University.  Application  must  be  made 
to  the  University  Registrar  on  or  before  December  1st. 

UNIVERSITY  ALUMNI  FEDERATION  WAR  MEMORIAL  SCHOLARSHIPS  AND 

AWARDS 

Five  scholarships  and  awards,  each  of  the  value  of  $200.00  will  be 
granted  in  1956-57  by  the  Alumni  Federation  from  the  War  Memorial 
Scholarship  Fund  to  students  registered  in  the  Faculty  of  Applied 
Science  and  Engineering. 

The  general  basis  on  which  scholarships  or  awards  may  be  granted 
shall  be  as  follows:  (a)  standing  in  course  of  studies;  (b)  relationship 
to  active  service  in  the  armed  forces  of  Canada;  (c)  need  of  financial 
assistance;  (d)  merit  shown  by  participation  and  interest  in  extra-cur- 
ricular undergraduate  activities  of  the  University;  (e)  such  other  gen- 
eral qualifications  as  may  commend  themselves  to  the  committee  recom- 
mending the  awards. 

Information  regarding  these  scholarships  and  awards  may  be  obtained 
from  the  Secretary  of  the  Alumni  Federation,  45  St.  George  Street,  to 
whom  application  for  the  same  must  be  made  in  person  before  April  15th. 

UNIVERSITY  NAVAL  TRAINING  DIVISION  BURSARIES 

The  University  Naval  Training  Division  Bursaries,  the  gift  of  the 
University  Naval  Training  Division,  are  of  the  value  of  $100  each.  As 
many  as  three  bursaries  may  be  awarded  in  each  session;  if  fewer  than 
three  are  awarded  those  not  awarded  may  be  given  in  a subsequent 
session.  A candidate  must  be  registered  in  the  University  for  a full-time 
course  leading  to  a diploma  or  degree  and  must  be  at  the  time  of  the 
award  a member  of  one  of  the  recognized  military  training  units  within 
the  University.  Application  must  be  made  to  the  University  Registrar 
before  the  end  of  November. 

UNIVERSITY  OF  TORONTO  GENERAL  BURSARIES 

The  Board  of  Governors  has  established  a fund  to  provide  bursaries 
for  deserving  students  who  without  financial  assistance  cannot  continue 
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their  formal  education.  Further  information  may  be  obtained  from  the 
Secretary  of  the  Faculty. 

MONTREAL  BRANCH UNIVERSITY  OF  TORONTO  ALUMNI 

ASSOCIATION  BURSARIES 

The  Montreal  Branch  of  the  University  of  Toronto  Alumni  Associa- 
tion offers  Bursaries  to  students,  undergraduate  or  graduate  from  the 
Montreal  area.  Apply  to  the  President  of  the  University  of  Toronto 
Alumni  Association  or  to  Mr.  A.  L.  Stewart,  B.A.Sc.,  1980  Claremont 
Avenue,  Montreal. 

THE  U.T.S.  ENGINEERING  SCHOLARSHIP 

The  U.T.S.  Engineering  Scholarship,  the  gift  of  R.  A.  Bryce,  Esq.,  of 
the  value  of  $250.  The  scholarship  will  be  awarded  by  a committee  of 
the  Staff  of  the  University  of  Toronto  Schools  to  a student  of  the  Schools 
who  has  completed  the  requirements  for  admission  to  and  enrols  in  the 
Faculty  of  Applied  Science  and  Engineering. 

WALLBERG  ADMISSION  SCHOLARSHIPS 

Two  admission  scholarships,  each  of  a value  of  $500.00  are  awarded 
annually  from  the  income  from  the  Wallberg  Bequest  on  the  recom- 
mendation of  the  Council  of  the  Faculty  to  the  two  candidates  who 
obtain  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a 
student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  this  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Applications  must  be  submitted  to  the  Registrar  on  the  prescribed 
form  by  May  1st. 

’WALLBERG  UNDERGRADUATE  SCHOLARSHIPS 

These  scholarships,  four  in  number,  of  the  value  of  $500.00  each,  de- 
rived from  the  Wallberg  Bequest,  are  awarded  annually;  two  to  students 
ranking  first  and  second  respectively  at  the  annual  examinations  of  the 
First  Year;  one  to  the  student  ranking  first  at  the  annual  examinations 
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of  the  Second  Year;  and  one  to  the  student  ranking  first  at  the  annual 
examinations  of  the  Third  Year. 

Any  holder  of  one  of  these  scholarships  may  not  hold  other  awards 
listed  in  the  Calendar  with  an  asterisk.  The  awards  were  first  made  on 
the  result  of  the  annual  examination  of  1947. 

WILLIAM  R.  WORTHINGTON  MEMORIAL  SCHOLARSHIP 

The  William  R.  Worthington  Memorial  Scholarship,  the  gift  of  Miss 
Ida  R.  Worthington,  in  memory  of  her  brother,  William  R.  Worthington, 
Dip.  (1904),  B.A.Sc.  ( 1905) , of  the  value  of  the  income  from  a fund  is 
awarded  annually  to  the  student  of  the  Second  Year  in  the  course  in 
Civil  Enginering  who  ranks  highest  at  the  anual  examinations  of  that 
year. 

The  first  award  was  made  at  the  examinations  for  the  Session  1954-55. 

THE  ATHLONE  FELLOWSHIPS 

Her  Majesty’s  Government  in  the  United  Kingdom  has  established  a 
number  of  fellowships  to  be  awarded  annually  to  enable  Canadian  engi- 
neering graduates  to  take  postgraduate  training  in  the  United  King- 
dom. These  became  available  in  1951  when  five  fellowships  were  open 
to  graduates  of  the  University  of  Toronto  immediately  after  graduation. 
Additional  fellowships  are  for  award  to  graduates  who  have  already 
spent  some  time  in  industry.  The  fellowships  cover  costs  of  transport, 
fees  and  maintenance  and  are  normally  tenable  for  a period  of  two  years. 
They  may  be  utilized  for  {a)  works  training  in  industry,  {b)  postgradu- 
ate university  study,  or  (c)  a combination  of  these.  Candidates  must  be 
Canadian  citizens  or  British  subjects  normally  resident  in  Canada  and 
should  preferably  be  less  than  27  years  of  age.  Further  information  and 
application  forms  may  be  obtained  from  the  Secretary  of  the  Faculty. 

THE  C.I.L.  FELLOWSHIP  IN  CHEMISTRY 

Two  Fellowships,  the  gift  of  Canadian  Industries  Limited,  of  the 
value  of  $1,700  each  are  established  for  the  encouragement  of  post- 
graduate work  in  Chemistry.  They  are  open  to  any  British  subjects  who 
are  graduates  of  recognized  Universities.  The  holders  of  these  Fellow- 
ships will  be  required  to  undertake  research  in  any  branch  of  Chemistry 
under  the  direction  of  the  department  designated  by  the  Committee  of 
Award.  Application  must  be  made,  with  full  statement  of  qualifications 
and  testimonials,  to  the  Secretary  of  the  School  of  Graduate  Studies  not 
later  than  March  1st, 

CANADIAN  lumbermen’s  ASSOCIATION  TIMBER 
RESEARCH  FELLOWSHIP 

This  fellowship,  donated  by  the  Canadian  Lumbermen’s  Association, 
is  offered  to  encourage  advanced  study  and  research  in  timber  engineer- 
ing. It  is  open  to  graduates  in  engineering  and  graduates  in  forestry  of 
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any  recognized  university.  The  fellow  must  be  registered  in  the  School 
of  Graduate  Studies  as  a student  proceeding  to  a post-graduate  degree 
and  must  carry  out  a prescribed  programme  of  study  and  research  in 
both  engineering  and  forestry.  It  is  intended  that  the  work  of  this  pro- 
gramme will  extend  over  a period  of  two  academic  years.  The  annual 
value  of  the  fellowship  is  $1,250,  all  of  which  might  not  be  granted  to 
one  student. 

Application  should  be  made  to  the  Secretary  of  the  School  of  Gradu- 
ate Studies  not  later  than  September  1st  and  should  be  accompanied  by 
an  official  transcript  of  the  applicant’s  undergraduate  record,  together 
with  a statement  of  his  experience  in  the  forestry  and  construction  fields. 

CONSOLroATED  MINING  AND  SMELTING  COMPANY  OF 
CANADA,  LIMITED,  RESEARCH  FELLOWSHIP 

The  Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited, 
offers  annually  a Research  Fellowship  in  the  School  of  Graduate  Studies 
of  $1,000  for  a research  in  some  field  of  pure  or  applied  science;  an 
additional  amount  of  $500  is  available  for  special  equipment  and  sup- 
plies. The  Fellowship  is  known  as  the  “Cominco  Research  Fellowship.” 

It  is  open  to  graduates  in  Science,  Engineering,  or  Agriculture  of  a 
recognized  university  and  preferably  a British  subject  resident  in  Canada. 

Applications  for  the  Fellowship  must  be  made  to  the  Secretary  of  the 
School  of  Graduate  Studies,  not  later  than  September  1st. 

THE  1851  EXHIBITION  SCIENCE  RESEARCH  SCHOLARSHIPS 

The  Royal  Commissioners  for  the  Exhibition  of  1851  have  invited  the 
University  of  Toronto  to  recommend  annually  one  or  more  candidates 
in  order  of  merit  for  science  research  scholarships,  each  of  the  value  of 
£350  per  annum  and  ordinarily  tenable  for  two  years.  The  Commission- 
ers may  make  a supplementary  grant  up  to  £50  per  annum  for  Univer- 
sity fees,  etc.,  payable  by  the  scholar  during  his  tenure  of  the  award. 

Each  candidate  recommended  must  be  a British  subject,  and  under 
twenty-six  years  of  age  except  in  very  special  circumstances;  he  must 
have  been  a student  of  science  in  a university  institution  for  a period  of 
not  less  than  three  years  and  must  have  spent  one  full  academic  year  at 
this  University  ending  not  more  than  twelve  months  prior  to  the  date  of 
recommendation. 

The  record  of  a candidate’s  work  must  indicate  high  promise  of 
capacity  for  advancing  science  or  its  applications  by  original  research. 
Evidence  of  this  capacity,  which  is  the  main  qualification  for  the  scholar- 
ship, is  strictly  required.  The  most  suitable  evidence  is  a satisfactory  ac- 
count by  the  candidate  of  research  work  already  performed,  and  the 
Commissioners  will  decline  to  consider  the  claims  of  a candidate  unless 
such  an  account  is  furnished,  or  unless  there  is  other  equally  distinct 
evidence  that  he  possesses  this  qualification. 
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The  scholar  will  be  required  to  devote  his  whole  time  to  research  in 
some  branch  of  pure  or  applied  science  at  an  institution  in  the  United 
Kingdom  or  abroad,  selected  with  the  approval  of  the  Commissioners. 

The  following  are  the  departments  of  the  University,  the  students 
of  which  are  eligible  to  apply  for  these  scholarships:  1.  Bacteriology; 
2.  Biochemistry;  3.  Botany;  4.  Chemistry;  5.  Engineering  (chemical) ; 
6.  Engineering  (civil) ; 7.  Engineering  (electrical) ; 8.  Engineering  (me- 
chanical) ; 9.  Engineering  (metallurgical) ; 10.  Engineering  (mining) ; 
11.  Forestry;  12.  Geological  Sciences;  13.  Physics;  14.  Physiology; 
15.  Zoology. 

A student  shall  not  be  deemed  to  be  ineligible  because  of  his  being  on 
the  staff  of  the  university,  if  he  has  not  been  in  receipt  of  a salary  of 
more  than  $800  per  annum  and  the  nominating  board  may,  at  its  dis- 
cretion, recommend  candidates  who  have  been  in  receipt  of  larger 
salaries  provided  that  all  other  conditions  are  fulfilled. 

A student  shall  be  deemed  to  be  eligible  in  the  year  in  which  he  in- 
tends to  graduate,  but  if  nominated  for  the  scholarship  his  nomination 
shall  be  subject  to  his  being  successful  in  passing  his  examination  for 
his  degree. 

The  nominating  board  is  appointed  by  the  Senate  and  has  power  to 
call  to  its  aid  as  assessor  any  member  of  the  teaching  staff. 

Applications  for  these  scholarships  must  be  submitted  not  later  than 
April  15th  to  the  University  Registrar  from  whom  copies  may  be  ob- 
tained of  the  general  regulations  of  the  Commissioners  governing  the 
award  and  tenure  of  the  scholarship. 

IMPERIAL  OIL  GRADUATE  RESEARCH  FELLOWSHIPS 

Imperial  Oil  Limited,  in  1946,  established  for  annual  competition  four 
Graduate  Research  Fellowships  now  having  a potential  value  of  $3,750.00 
each  ($1,250.00  a year  payable  in  Canadian  funds  for  a maximum  of 
three  years).  The  fellowships  are  open  to  graduates  of  any  approved 
University  in  Canada  and  are  offered  for  graduate  study  leading  to  a 
Master’s  or  Doctor’s  degree  in  the  fields  of  Chemistry  and/or  Engineer- 
ing (two  fellowships).  Geology  (one  fellowship),  and  Economics  or 
Industrial  Relations  (one  fellowship).  Nomination  of  students  for  the 
fellowships  is  made  by  the  University — such  nominations  to  be  received 
by  Imperial  Oil  Scholarship  Committee,  Imperial  Oil  Limited,  56 
Church  Street,  Toronto,  not  later  than  June  1st  of  each  year.  Nomina- 
tion forms  and  information  as  to  the  terms  of  the  followships  are  obtain- 
able at  the  Registrar’s  Office. 

MCCHARLES  PRIZE 

This  prize,  the  gift  of  the  late  ^neas  McCharles  of  the  value  of 
$1,000,  is  awarded  from  time  to  time  but  not  necessarily  every  year  on 
the  following  terms  and  conditions : ( 1 ) to  any  Canadian  from  one  end 
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of  the  country  to  the  other,  and  whether  student  or  not,  who  invents  or 
discovers  any  new  and  improved  process  for  the  treatment  of  Canadian 
ores  or  minerals  of  any  kind,  after  such  process  has  been  proved  to  be  of 
special  merit  on  a practical  scale;  (2)  or  for  any  important  discovery, 
invention  or  device  by  any  Canadian  that  will  lessen  the  dangers  and  loss 
of  life  in  connection  with  the  use  of  electricity  in  supplying  power  and 
light;  (3)  or  for  any  marked  public  distinction  achieved  by  any  Cana- 
dian in  scientific  research  in  any  useful  practical  line.  The  following 
conditions  determine  the  method  of  award. 

( 1 ) The  title  shall  be  the  McCharles  Prize. 

(2)  The  value  of  the  prize  shall  be  One  Thousand  Dollars  ($1,000) 
in  money. 

(3)  Every  candidate  for  the  prize  shall  be  proposed  as  such  in  writing 
by  some  duly  qualified  person.  A direct  application  for  a prize  shall  not 
be  considered. 

(4)  The  composition  of  the  awarding  body  shall  be  as  follows:  — 

An  expert  in  Mineralogy, 

An  expert  in  Electricity, 

An  expert  in  Physics, 

and  four  other  persons.  All  of  the  members  of  this  body  shall  be  nomi- 
nated by  the  Board  of  Governors  of  the  University  of  Toronto. 

THE  UNIVERSITY  OF  MANCHESTER  TORONTO  FUND 

The  University  of  Manchester  has  accepted  the  gift  of  a sum  of 
£1,699  from  a Committee  representing  the  parents  of  children  who  dur- 
ing the  war  were  evacuated  to  Toronto  and  other  places  in  Canada. 
The  capital  and  any  income  arising  therefrom  will  be  used  to  make 
grants  to  Canadians  wishing  to  conduct  post-graduate  studies  and/or 
research  in  the  University  of  Manchester,  preference  being  given  to 
students  who  have  graduated  from  the  University  of  Toronto.  The  total 
amount  of  grant  or  grants  to  any  student  will  not  exceed  £100.  Appli- 
cations must  be  submitted  to  the  Registrar  of  the  University  of  Toronto 
on  or  before  January  1st  of  the  year  in  which  the  applicant  wishes  to 
enter  the  University  of  Manchester,  together  with  transcripts  of  under- 
graduate and  graduate  record  and  outlines  of  the  post-graduate  studies 
and/or  research  to  be  followed  at  the  University  of  Manchester. 

NATIONAL  SEWER  PIPE  COMPANY  LIMITED  SCHOLARSHIP 

The  National  Sewer  Pipe  Company  Limited  has  established  a scholar- 
ship of  a value  of  Five  Hundred  Dollars  ($500.00)  in  the  School  of 
Graduate  Studies.  It  is  awarded  annually  to  a student  who  undertakes 
to  enroll  in  that  School,  proceeding  to  the  degree  of  Master  of  Applied 
Science  in  the  graduate  Department  of  Civil  Engineering  and  in  the 
course  in  Public  Health  Engineering. 

Applications  must  be  submitted  to  the  Secretary  of  the  School  of 
Graduate  Studies  on  or  before  March  1st. 
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NIPISSING  MINING  COMPANY  RESEARCH  FELLOWSHIP 

The  Nipissing  Mining  Company  has  endowed  a Research  Fellowship 
in  the  Department  of  Mining  Engineering,  to  be  known  as  The  Nipissing 
Mining  Company  Research  Fellowship,  of  the  annual  value  of  the  in- 
come from  the  fund,  plus  free  tuition. 

This  Fellowship  is  open  to  graduates  of  any  University. 


H.  W.  PRICE  RESEARCH  FELLOWSHIP  IN 
ELECTRICAL  ENGINEERING 

The  H.  W.  Price  Research  Fellowship  in  Electrical  Engineering  con- 
sisting of  the  income  or  a part  thereof  but  not  exceeding  the  income  for 
three  years  derived  from  the  sum  of  $10,000  donated  by  the  Hydro 
Electric  Power  Commission  of  Ontario,  will  be  awarded  from  time  to 
time  as  recommended  by  the  School  of  Engineering  Research,  to  a 
graduate  in  Electrical  Engineering  of  any  recognized  University,  regis- 
tered in  the  School  of  Graduate  Studies,  wishing  to  proceed  with  an 
investigation  in  the  field  of  Electrical  Engineering. 

Forms  of  application  may  be  obtained  from  the  Secretary,  School  of 
Graduate  Studies,  and  should  be  returned  with  a statement  of  qualifi- 
cations not  later  than  March  1st.  The  first  award  was  available  in  1943. 


THE  RAYMOND  PRIESTLEY  FELLOWSHIP 

The  University  of  Birmingham  being  “anxious  to  mark  its  indebted- 
ness and  its  gratitude”  for  the  hospitality  shown  during  the  Second 
World  War  to  children  of  members  of  its  teaching  staff  by  members  of 
the  University  of  Toronto,  has  set  aside  a research  fellowship  to  be 
held  by  a graduate  of  the  University  of  Toronto.  This  fellowship,  to  be 
known  as  the  Raymond  Priestley  Fellowship,  of  the  value  of  £450  per 
annum  as  well  as  the  cost  of  the  return  passage  from  Canada,  is  avail- 
able for  graduates,  both  men  and  women,  preferably  those  who  have 
already  shown  some  capacity  for  and  interest  in  research.  The  fellowship 
will  normally  be  awarded  for  a period  of  three  years.  It  is  tenable  in 
any  faculty  of  the  University  of  Birmingham.  The  Fellow  will  undertake 
research  and  may,  if  he  wishes,  be  a candidate  for  a higher  degree  at 
the  University  of  Birmingham.  The  selection  of  the  candidate  will  be 
made  by  the  University  of  Toronto.  The  process  of  selection  will  include 
negotiation  with  the  head  of  the  department  concerned  in  the  Univer- 
sity of  Birmingham  to  ensure  that  there  is  in  the  University  opportunity 
for  the  pursuit  of  the  particular  line  of  research  required.  Applications 
must  be  submitted  to  the  University  Registrar  not  later  than  March  1st, 
together  with  transcripts  of  undergraduate  and  graduate  records  and 
outlines  of  the  research  to  be  undertaken  at  the  University  of  Birming- 
ham. 
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THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN 
SCIENCE  RESEARCH  SCHOLARSHIPS 

A scholarship  of  the  value  of  £350  per  annum  with  a possible  addi- 
tional allowance  of  £50,  to  be  held  ordinarily  for  a period  of  two  years, 
will  be  offered  each  year  to  a candidate  from  one  of  the  universities  of 
Canada,  Australia,  New  Zealand  and  South  Africa,  and  is  tenable  only 
in  the  Davy  Faraday  Research  Laboratory  of  the  Royal  Institution, 
London.  No  candidates  will  be  considered  except  those  who  have  been 
recommended  for  the  1851  Exhibition  Science  Research  scholarships, 
and  candidates  who  wish  to  be  considered  also  for  the  Royal  Institution 
scholarships  are  requested  to  state  this  clearly  in  the  application  for  an 
1851  scholarship.  No  other  application  to  the  Royal  Institution  is  neces- 
sary. Copies  of  the  regulations  relating  to  these  scholarships  may  be 
obtained  from  the  University  Registrar. 

STEEL  COMPANY  OF  CANADA,  LIMITED,  FELLOWSHIP 

The  Steel  Company  of  Canada,  Limited,  offers  annually  a Research 
Fellowship  in  the  School  of  Graduate  Studies  for  fundamental  research 
on  the  physics  and  chemistry  of  metals  in  the  Department  of  Metal- 
lurgical Engineering.  The  Fellowship  is  valued  at  $1,500.00  to  the  Fel- 
low and  $500.00  to  the  University  for  special  equipment  and  supplies 
required  in  research.  Applications  should  be  submitted  to  the  Secretary 
of  the  School  of  Graduate  Studies  not  later  than  March  1st. 

SPRUCE  FALLS  POWER  AND  PAPER  COMPANY,  LIMITED, 
FELLOWSHIP 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
a Fellowship  for  the  encouragement  of  research  in  the  Faculty,  of  an 
annual  value  of  $1200.  It  is  open  to  graduates  of  the  University  of 
Toronto  or  of  other  recognized  universities,  but  is  restricted  to  Canadian 
Citizens.  Application  should  be  sent  to  the  Secretary  of  the  School  of 
Graduate  Studies,  not  later  than  September  1st. 

The  Fellowship  also  carries  a grant  of  $300  to  be  applied  to  the 
tuition  of  the  holder  and  $300  to  the  general  University  Funds. 

THE  1940  TORONTO  FUND 

The  1940  Toronto  Fund,  the  gift  of  Oxford  University,  of  the  value  of 
£3000,  was  set  up  in  1940  by  the  parents  of  Oxford  children  who  were 
taken  into  Canadian  and  American  homes  during  the  War.  Recom- 
mendations for  grants  from  the  income  from  the  Fund  will  be  made 
from  time  to  time  by  the  Senate  of  the  University  of  Toronto  to  mem- 
bers of  the  University  “who  wish  to  go  to  Great  Britain  for  the  purpose 
of  study,  research,  or  any  general  educational  purpose,  taking  education 
in  the  widest  possible  sense.”  Each  applicant  for  a grant  from  this  Fund 
must  submit  his  application  to  the  University  Registrar  not  later  than 
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March  1st  together  with  an  outline  of  the  study  or  research  which  he 
proposes  to  undertake  in  Great  Britain,  or  the  general  educational  pur- 
pose which  he  has  in  mind  in  going  there. 

WALLBERG  RESEARCH  FELLOWSHIPS 

Two  Wallberg  Research  Fellowships  of  the  value  of  $1,500  each  are 
open  to  graduates  of  any  recognized  university  who  propose  to  pursue 
advanced  study  and  research  in  any  branch  of  Engineering  in  the  Uni- 
versity of  Toronto. 

Forms  of  application  may  be  obtained  from  the  Secretary  of  the  School 
of  Graduate  Studies.  These  should  be  returned  together  with  a transcript 
of  academic  record  and  an  outline  of  the  proposed  study  and  research 
not  later  than  March  1st. 

GARNET  W.  MCKEE  LOAN  AND  SCHOLARSHIP  FUND 

The  late  Mrs.  Garnet  W.  McKee  has  given  this  fund  to  assist  students 
of  promise  at  the  University  of  Toronto,  and  to  develop  and  extend 
by  research  the  following  subjects  studied  in  the  Engineering  Physics 
course  in  the  Faculty  of  Applied  Science  and  Engineering,  especially  in 
their  application  to  the  industries  of  Canada:  Electricity  and  Com- 
munications; X-rays  and  Spectroscopy;  Illumination  and  Acoustics; 
Geophysics;  Refrigeration;  Aeronautics. 

In  each  sesison  $800  from  the  annual  income  of  the  fund  will  be 
allotted  to  provide  the  Garnet  W.  McKee  Scholarship,  tenable  prefer- 
ably by  a graduate  who  was  eligible  for  a loan  in  a previous  session,  or 
who  is  in  at  least  the  second  year  of  his  graduate  work. 

Each  holder  of  the  said  Scholarship  and  each  graduate  to  whom  a 
loan  is  granted  will  be  required  in  the  following  session  to  enrol  in  the 
School  of  Graduate  Studies  and  to  pursue  studies  leading  to  a graduate 
degree  in  one  or  more  of  the  subjects  listed,  and  he  may  not  engage  in 
remunerative  employment  during  the  session  except  by  permission  of 
the  Committee  of  Award. 

Applications  for  a loan  must  be  made  to  the  Secretary  of  the  School  of 
Graduate  Studies  not  later  than  September  1st. 

Applications  for  a Scholarship  must  be  accompanied  by  an  outline  of 
the  proposed  research  problem. 

LOAN  FUNDS 

From  the  loan  funds  mentioned  below,  small  loans  can  be  made  to 
students  who  are  in  urgent  need  of  assistance.  The  funds  are  not  large 
and  the  loans  must  accordingly  be  restricted,  both  in  amount  and  num- 
ber, and  principally  to  students  in  the  Third  and  Fourth  Years. 

Enquiries  for  loans  from  any  of  the  following  funds  should  be  made 
at  the  office  of  the  Secretary  of  the  Faculty. 
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Engineering  Alumni  Loan  Fund 
Engineering  Society  Loan  Fund 
Elizabeth  Speller  Memorial  Fund 
James  W.  Crocker  Memorial  Fund 
Harry  F.  Bennett  Educational  Fund 
S.A.E. — Canadian  Section  Loan  Fund 
Class  of  2T7  (SPS)  Memorial  Loan  Fund 
Avro  Aircraft  Limited  Engineering  Loan  Fund 
Association  of  Professional  Engineers  Loan  Fund 
The  William  Storrie  Memorial  Fund 

ENGINEERING  ALUMNI  LOAN  FUND 

The  Engineering  Alumni  Association  established  in  1950  a loan  fund 
to  assist  engineering  students,  especially  in  the  Third  and  Fourth  Years. 

Applications  for  loans  from  this  fund  should  be  made  to  the  Secretary 
of  the  Faculty. 

CLASS  OF  2T7  (SPS)  MEMORIAL  LOAN  FUND 

This  fund  was  established  in  1955  to  memorialize  the  Class  of  1927 
of  the  Faculty  of  Applied  Science  and  Engineering. 

Loans  to  a total  of  $250  are  available  to  any  undergraduate  who  has 
completed  one  Year,  with  or  without  conditions,  and  who  has  qualified 
for  the  Second,  Third  or  Fourth  Year. 

Application  shall  be  made  to  the  Secretary  of  the  Faculty. 

ENGINEERING  SOCIETY  LOAN  FUND 

In  1932  the  Engineering  Society  repaid  to  the  Board  of  Governors  a 
series  of  annual  grants  which,  over  a period  of  years,  had  been  made  to 
the  Society  for  special  purposes.  The  Board  of  Governors,  appreciating 
this  action,  set  aside  this  sum,  to  be  known  as  the  Engineering  Society 
Loan  Fund,  to  provide  loans  to  students  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  administration  of  the  fund  is  carried  out 
by  a Committee  appointed  by  the  Board.  The  fund  is  not  large,  and 
only  small  loans  can  be  made  to  relatively  few  students.  Further  in- 
quiries should  be  made  at  the  office  of  the  Secretary  of  the  Faculty. 

ELIZABETH  SPELLER  MEMORIAL  FUND 

Through  the  generosity  of  Dr.  F.  N.  Speller,  of  the  Class  of  1893,  the 
“Elizabeth  Speller  Memorial  Fund”  has  been  established,  the  annual 
income  from  which  is  available  for  loans  to  worthy  students  of  the  Third 
and  Fourth  Years  of  this  Faculty.  Applications  for  loans  from  this  Fund 
should  be  made  to  the  Secretary  of  the  Faculty. 

JAMES  W.  CROCKER  MEMORIAL  LOAN  FUND 

This  fund  was  established  by  Mrs.  William  Crocker  in  memory  of  her 
son,  James  W.  Crocker,  a graduate  in  Mining  Engineering  in  1938,  who 
was  killed  in  an  accident  in  a mine  in  the  same  year. 
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HARRY  F.  BENNETT  EDUCATIONAL  FUND 

This  fund  was  established  by  subscription  from  members  of  The 
Engineering  Institute  of  Canada  in  memory  of  the  late  Harry  F.  Ben- 
nett, M.E.I.C.,  who  for  six  years  prior  to  his  death  in  1946  was  chair- 
man of  the  Institute’s  Committee  on  the  Training  and  Welfare  of  the 
Young  Engineer,  and  who  accomplished  so  much  in  this  field  by  untir- 
ing efforts. 

One  purpose  of  the  fund  is  to  make  loans  to  deserving  students  who 
need  financial  assistance  to  enable  them  to  study  engineering  sciences  at 
university  level,  and  who  have  proved  themselves  by  successfully  com- 
pleting their  first  year  in  engineering  or  the  equivalent. 

Loans  will  be  made  largely  on  the  basis  of  character  and  to  men  who 
seem  likely  to  develop  the  high  professional  standards  which  are  essen- 
tial to  leadership  in  engineering  science.  A student  who  has  been  aided 
by  this  fund  should  feel  that  high  obligations  are  placed  on  him;  obli- 
gations to  the  subscribers,  to  the  trustees,  and  to  those  coming  after  him 
who  in  turn  can  receive  help  as  his  loan  is  repaid. 

Application  forms  may  be  obtained  at  the  Faculty  Office.  The  regu- 
lations are  simple  and  the  application  of  any  worth-while  student  will 
be  given  immediate  and  careful  attention. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS CANADIAN  SECTION  LOAN  FUND 

The  Society  of  Automotive  Engineers — Canadian  Section  has  estab- 
lished a loan  fund  of  $1,200.00  in  the  Faculty  of  Applied  Science  and 
Engineering.  Preference  is  given  to  students  in  good  scholastic  standing 
and  engaged  in  studies  relative  to  the  automotive  and  aircraft  industries, 
and  to  students  in  fourth,  third  and  second  years  in  that  order.  Par- 
ticulars may  be  obtained  from  the  Secretary  of  the  Faculty. 

AVRO  AIRCRAFT  LIMITED  ENGINEERING  LOAN  FUND 

Avro  Aircraft  Limited  has  established  a Loan  Fund  which  will  ulti- 
mately amount  to  $3000.00  to  provide  loans  to  engineering  students 
requiring  financial  assistance.  Application  should  be  made  to  the  Secre- 
tary of  the  Faculty. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  LOAN  FUND 

The  Association  of  Professional  Engineers  has  made  loans  not  exceed- 
ing $200  available  to  students  in  the  First,  Second  and  Third  Years 
in  this  Faculty.  Application  should  be  made  to  the  Association  at  236 
Avenue  Road,  Toronto. 

THE  WILLIAM  STORRIE  MEMORIAL  FUND 

The  William  Storrie  Memorial  Fund  has  been  established  by  Mrs. 
William  Storrie  to  provide  loans  to  undergraduates  in  the  course  in  Civil 
Engineering. 


SECTION  XL  DISCIPLINE 


1.  {a)  The  Council  of  every  Faculty  and  School  has  disciplinary 
jurisdiction  over  the  conduct  of  students  connected  with  the  writing  of 
examinations  and  all  other  matters  relating  to  courses  of  instruction  con- 
ducted by  or  under  the  authority  of  the  Council,  and  in  all  matters  of 
what  might  be  called  local  or  internal  concern.  Jurisdiction  over  the 
conduct  of  students  while  in  residence,  regardless  of  the  Faculty  in  which 
they  are  registered,  is  vested  in  a body  representing  the  authority  admin- 
istering the  residence. 

{b)  Disciplinary  jurisdiction  in  all  other  respects  is  vested  in  the 
Caput. 

2.  Students  are  required  to  attend  the  courses  of  instruction  and  the 
examinations  in  all  subjects  prescribed  for  students  of  their  respective 
standing.  A student  whose  attendance  at  lectures  or  laboratories,  or 
whose  work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is 
registered,  to  be  unsatisfactory,  may  have  his  registration  cancelled  at 
any  time  by  the  Council  of  the  Faculty. 

3.  All  interference  on  the  part  of  any  student  with  the  personal 
liberty  of  another  by  arresting  him,  or  summoning  him  to  appear  before 
any  tribunal  of  students,  or  otherwise  subjecting  him  to  any  indignity 
or  personal  violence,  is  forbidden  by  the  Caput  and  by  the  Councils  of 
the  colleges  and  faculties. 

4.  No  initiation  ceremony  involving  personal  violence,  personal  in- 
dignity, interference  with  personal  liberty,  or  destruction  of  property, 
may  be  held  by  the  students  of  any  college  or  faculty  of  the  University, 
under  the  penalty  of  suspension  of  expulsion. 

5.  Any  reception  of  the  students  of  the  first  year  in  any  college  or 
faculty  must  be  approved  by  the  Council  of  that  college  or  faculty,  but 
such  reception  must  not  involve  any  infraction  of  the  regulations  of  the 
two  preceding  paragraphs. 

6.  The  organizing  of  a parade  in  the  streets  of  the  city,  or  the  taking 
part  in  such  parade  without  the  permission  of  the  authorities  of  the  city 
on  application  of  the  Students*  Administrative  Council,  will  be  regarded 
as  a breach  of  discipline. 

7.  The  use  of  loud-speaking  equipment  in  University  buildings  or 
grounds,  whether  stationary  or  moving,  or  whether  operated  by  students 
or  others,  is  forbidden  except  by  permission  of  the  Board  of  Governors 
or  the  Caput. 

8.  Any  individual  or  individuals  directly  responsible  for  an  undesir- 
able feature  in  connection  with  any  Stunt  Night  or  other  entertainment 
given  under  the  auspices  of  a student  organization  will  be  subject  to 
disciplinary  action  by  the  Caput. 


163 


164 


APPLIED  SCIENCE  AND  ENGINEERING 


9.  A committee  of  staff  and  students  appointed  by  the  Council  of  the 
college,  faculty  or  school  concerned  will  provide  effective  supervision  of 
the  programmes  of  all  Stunt  Nights  and  other  public  entertainments  and 
will  see  that  the  programme  follows  the  script  as  approved  by  the  Coun- 
cil concerned. 

10.  The  holding  of  beauty  contests  or  similar  exhibitions  by  university 
students,  whether  under  the  name  of  the  University  or  under  the  auspices 
of  organizations  recognized  by  the  Caput,  is  forbidden. 

11.  The  constitution  of  every  university  society  or  association  of  stu- 
dents in  any  college,  faculty  or  school,  and  all  amendments  to  any  such 
constitution  must  be  submitted  to  the  Caput.  Responsibility  for  the 
conduct  and  programmes  of  each  society  or  association  of  students  draw- 
ing its  membership  from  a single  college,  faculty  or  school  shall  rest  with 
the  Council  of  the  college,  faculty  or  school  concerned.  Responsibility 
for  the  programmes  arranged  by  the  committees  of  Hart  House  and  con- 
trolled by  the  Board  of  Stewards  of  Hart  House  shall  rest  with  the  Board 
of  Stewards.  Responsibility  for  the  conduct  and  programmes  of  every 
other  society  or  association  of  students  shall  rest  with  the  Caput. 

12.  The  name  of  the  University  is  not  to  be  used  in  connection  with  a 
publication  of  any  kind  without  the  permission  of  the  Caput. 


SUMMARY  OF  STUDENTS  IN  ATTENDANCE 
Session  1956-57 


Year 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Total 

I 

129 

30 

99 

55 

144 

86 

111 

16 

38 

— 

708 

II 

80 

23 

80 

49 

89 

73 

76 

8 

18 

— 

496 

III 

71 

16 

84 

65 

49 

75 

69 

10 

9 

11 

459 

IV 

74 

6 

90 

41 

31 

64 

68 

11 

18 

12 

415 

354 

75 

353 

210 

313 

298 

324 

45 

83 

23 

2078 

INDEX 


Administrative  Officers  7 

Admission,  Qualifications  and  Procedure  for  19 

Aeronautical  Engineering  59 

Aerophysics  61 

Annual  Examinations  119 

Applied  Geology  56 

Applied  Mathematics  109 

Applied  Mechanics  64 

Applied  Physics  69 

Assaying  71 

Astronomy  74 

Attendance,  Summary  of  Students  in  , 164 

Bachelor  Degrees  25 

Bursaries  121 

Business  Administration  83 

Calendar  5 

Chemical  Engineering  47,  76 

Chemistry  76 

Civil  Engineering  30,  75 

Commencement  5 

Conduct  of  Students  163 

Courses  25 

Curriculum  27,  61 

Degrees  25 

Bachelor  25 

Master  25 

Ph.D 25 

Deposits  23 

Descriptive  Geometry  80 

Design  of  Structures  64 

Discipline  163 

Drawing  80 

Economics  83 

Electrical  Engineering  50,  86 

Engineering  and  Business  38 

Engineering  Problems  and  Drawing  80 

Engineering  Physics  41 

Engineering  Research,  School  of  26 

Examinations  119 

Excursions  28 

Extra-Curricular  Activities  120 

Fees  23 

Fellowships  121 

Fluid  Mechanics  100 

165 


166 


INDEX 


Geodesy  74 

Geology  92 

Geological  Sciences  92 

Heat  Engines  96 

Historical  Sketch  17 

History  83 

Holidays  5 

Hydraulics  100 

Inquiries  19 

Languages  112 

Law  83 

Lecture  and  Laboratory  Subjects  61 

Loan  Funds  160 

Machinery  102 

Mathematics  106,  109 

Mechanical  Engineering  36 

Mechanics  64 

Medals  121 

Metallurgical  Engineering  53,  109 

Mineralogy  93 

Mining  71 

Mining  Engineering  33 

Modern  Languages  112 

Occasional  Students  22 

Officers,  Administrative  7 

Ore  Dressing  71 

Ph.D 25 

Phyiscal  Education  112 

Physics,  Applied  69 

Physics  113 

Practical  Experience  116 

Prizes  121 

Registration  19 

Research  Assistants  26 

Research,  School  of  Engineering  26 

School  of  Engineering  Research  26 

Scholarships  121 

Sickness  118 

Staff,  Teaching  8 

Structures,  Design  of  64 

Supplemental  Examinations  120 

Summary  of  Students  in  Attendance  164 

Surveying  116 

Survey  Camp  118 

Term  Examinations  120 

Thesis  118 

Vaccination  22 


UNIVERSITY  OF  TORONTO 


CALENDAR 


Faculty  of  Applied  Science 
and  Engineering 

1958-1959 


UNIVERSITY  OF  TORONTO  PRESS 


1958 


CALENDAR 


1958 


Jan. 

Feb. 

Mar. 

April 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

1 

2 

3 

4 

1 

1 

1 

2 

3 

4 

5 

5 

6 

7 

8 

9 

10 

11 

2 

3 

4 

’5 

6 

7 

8 

"2 

■3 

4 

■5 

6 

7 

8 

6 

7 

8 

9 

10 

11 

12 

12 

13 

14 

15 

16 

17 

18 

9 

10 

11 

12 

13 

14 

15 

9 

10 

11 

12 

13 

14 

15 

13 

14 

15 

16 

17 

18 

19 

IS 

20 

21 

22 

23 

24 

25 

16 

17 

18 

19 

20 

21 

22 

16 

17 

18 

19 

20 

21 

22 

20 

21 

22 

23 

24 

25 

26 

26 

27 

28 

29 

30 

31 

23 

24 

25 

26 

27 

28 

23 

24 

25 

26 

27 

28 

29 

27 

28 

29 

30 

30 

31 

May  June  July  Aug. 


S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

1 

2 

3 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

1 

2 

"4 

■5 

6 

7 

8 

9 

10 

8 

9 

10 

11 

12 

13 

14 

6 

7 

8 

9 

10 

11 

12 

3 

4 

5 

6 

7 

8 

9 

11 

12 

13 

14 

15 

16 

17 

15 

16 

17 

18 

19 

20 

21 

13 

14 

15 

16 

17 

18 

19 

10 

11 

12 

13 

14 

15 

16 

18 

19 

20 

21 

22 

23 

24 

22 

23 

24 

25 

26 

27 

28 

20 

21 

22 

23 

24 

25 

26 

17 

18 

19 

20 

21 

22 

23 

25 

26 

27 

28 

29 

30 

31 

29 

30 

.... 

27 

28 

29 

30 

31 

24 

31 

25 

26 

27 

28 

29 

30 

Sept.  Oct.  Nov.  Dec, 


S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

1 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

5 

6 

7 

8 

9 

10 

11 

2 

3 

4 

5 

6 

7 

8 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

12 

13 

14 

15 

16 

17 

18 

9 

10 

11 

12 

13 

14 

15 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

25 

26 

27 

19 

20 

21 

22 

23 

24 

25 

16 

17 

18 

19 

20 

21 

22 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

26 

27 

23 

29 

30 

31 

23 

30 

24 

25 

26 

27 

28 

29 

28 

29 

30 

31 

CALENDAR 


1959 


Ian.  Feb.  Mar.  April 


S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

1 

2 

3 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

4 

6 

7 

8 

9 

10 

8 

9 

10 

11 

12 

13 

14 

8 

9 

10 

11 

12 

13 

14 

5 

6 

7 

8 

9 

10 

11 

11 

12 

13 

14 

15 

16 

17 

15 

16 

17 

18 

19 

20 

21 

15 

16 

17 

18 

19 

20 

21 

12 

13 

14 

15 

16 

17 

18 

18 

19 

20 

21 

22 

23 

24 

22 

23 

24 

25 

26 

27 

28 

22 

23 

24 

25 

26 

27 

28 

19 

20 

21 

22 

23 

24 

25 

25 

26 

27 

28 

29 

30 

31 

29 

30 

31 

.... 

26 

27 

28 

29 

30 

May 

June 

July 

Aug. 

s 

M 

T 

W 

T 

F 

S 

s 

M 

T 

W 

T 

F 

S 

s 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

1 

2 

1 

2 

3 

4 

5 

6 

1 

2 

3 

4 

1 

3 

4 

5 

6 

7 

8 

9 

7 

8 

9 

10 

11 

12 

13 

■5 

6 

7 

8 

9 

10 

11 

’2 

3 

4 

5 

6 

7 

8 

10 

11 

12 

13 

14 

15 

16 

14 

15 

16 

17 

18 

19 

20 

12 

13 

14 

15 

16 

17 

18 

9 

10 

11 

12 

13 

14 

15 

17 

18 

19 

20 

21 

22 

23 

21 

22 

23 

24 

25 

26 

27 

19 

20 

21 

22 

23 

24 

25 

16 

17 

18 

19 

20 

21 

22 

24 

25 

26 

27 

28 

29 

30 

28 

29 

30 

.... 

.... 

26 

27 

28 

29 

30 

31 

23 

24 

25 

26 

27 

28 

29 

31 

30 

31 

Sept. 

Oct. 

Nov. 

Dec. 

S 

M 

T 

W 

T 

F 

S 

s 

M 

T 

W 

T 

F 

S 

S 

M 

T 

W 

T 

F 

S 

s 

M 

T 

W 

T 

F 

S 

i 

2 

3 

4 

5 

1 

2 

3 

1 

2 

3 

4 

5 

6 

7 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

4 

5 

6 

7 

8 

9 

10 

8 

9 

10 

11 

12 

13 

14 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

11 

12 

13 

14 

15 

16 

17 

15 

16 

17 

18 

19 

20 

21 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

18 

19 

20 

21 

22 

23 

24 

22 

23 

24 

25 

26 

27 

28 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

25 

26 

27 

28 

29 

30 

31 

29 

30 

27 

28 

29 

30 

31 

CONTENTS 


SECTION  I.  Calendar 5 

“ II.  Administrative  Officers 7 

“ III.  Teaching  Staff 8 

“ IV.  Historical  Sketch 18 

“ V.  Admission  and  Registration 20 

“ VI.  Fees,  Deposits  and  Expenses 25 

“ VII.  Courses  and  Degrees 27 

“ VIII.  Curriculum 29 

“ IX.  Examinations  121 

“ X.  Scholarships 123 

" XI.  Discipline  166 


XII.  Index 


168 


SECTION  1.  CALENDAR  1958-1959 


FALL  TERM,  1958 


July  1 

T uesday 

Dominion  Day.  Buildings  closed. 

July  15 

T uesday 

Last  day  for  receiving  applications  for  sup- 
plemental examinations. 

August  4 

Monday 

Civic  Holiday.  Buildings  closed. 

August  1 1 

Monday 

Supplemental  Examinations  commence. 

August  18 

Monday 

Students  of  the  III  Year,  Course  1,  report 
at  Survey  Camp. 

August  25 

Monday 

Students  of  the  III  Year,  Courses  2 and  9, 
report  at  Survey  Camp. 

September  1 

Monday 

Labour  Day.  Buildings  closed. 

September  2 

T uesday 

Last  day  for  receiving  applications  for  ad- 
mission to  the  I Year. 

September  3 

Wednesday 

Students  in  II  Year,  Course  6 report  for 
Analytical  Chemistry  Laboratory. 

September  4 

Thursday 

Special  Meeting  of  Faculty  Council. 

September  8 

Monday 

Students  in  IV  Year,  Course  1,  Group  B, 
report  at  Survey  Camp. 

September  18 

Thursday 

Registration  in  person  of  the  I Year  from 

-19 

Friday 

9.30  a.m.  to  12  noon  and  from  2.00  p.m. 
to  4.30  p.m.  at  the  University  Arena. 

September  22 

Monday 

Registration  in  person  of  the  II  and  III 
Years  from  9.30  a.m.  to  12  noon,  and  from 
2.00  p.m.  to  4.30  p.m.  at  the  University 
Arena. 

Dean’s  address  to  the  I Year. 

Preliminary  instruction  to  the  I Year. 

September  23 

T uesday 

Registration  in  person  of  the  IV  Year  from 

9.30  a.m.  to  12  noon,  and  2.00  p.m.  to 

4.30  p.m.  at  the  University  Arena. 
Meeting  of  the  Faculty  Council. 

September  24 

Wednesday 

Lectures  and  laboratory  work  commence  at 
9.00  a.m. 

The  opening  address  by  the  President  to  the 
students  of  all  Faculties  at  3.45  p.m.,  in 
Convocation  Hall. 

October  2 

Thursday 

Meeting  of  Faculty  Council. 

October  10 

Friday 

Meeting  of  Senate. 

5 


6 APPLIED  SCIENCE  AND  ENGINEERING 


October  13 

Monday 

Thanksgiving  Day,  Buildings  closed. 

November  3 

Monday 

Meeting  of  Faculty  Council. 

November  1 1 

T uesday 

Remembrance  Day  Service  10.45  a.m.  Lec- 
tures and  laboratory  classes  withdrawn 
from  10.00  a.m.  to  12  noon. 

November  14 

Friday 

Meeting  of  Senate. 

November  28 

Friday 

Autumn  Convocation. 

December  3 

Wednesday 

Meeting  of  Faculty  Council. 

December  12 

Friday 

Meeting  of  Senate. 

December  19 

Friday 

Term  ends  at  5.00  p.m. 

December  25 

Thursday 

Christmas  Day.  Buildings  closed. 

SPRING  TERM,  1959 

January  1 

Thursday 

New  Year’s  Day.  Buildings  closed. 

January  5 

Monday 

Spring  Term  begins. 

Mid-session  Examinations  commence. 

January  8 

Thursday 

Meeting  of  Faculty  Council. 

January  9 

Friday 

Meeting  of  Senate. 

January  15 

Thursday 

Last  day  for  receiving  the  second  term 
instalment  of  fees. 

February  4 

Wednesday 

Meeting  of  Faculty  Council. 

February  13 

Friday 

Meeting  of  Senate. 

March  2 

Monday 

Meeting  of  Faculty  Council. 

March  13 

Friday 

Meeting  of  Senate. 

March  27 

Friday 

Good  Friday.  Buildings  closed. 

March  28 

Saturday 

Buildings  closed. 

April  3 

Friday 

Meeting  of  Faculty  Council. 

Term  ends  at  5.00  p.m. 

April  10 

Friday 

Meeting  of  Senate. 

April  1 3 

Monday 

Annual  Examinations  commence. 

May  5 

T uesday 

Meeting  of  Faculty  Council. 

May  8 

Friday 

Meeting  of  Senate. 

May  18 

Monday 

Victoria  Day.  Buildings  closed. 

May  27 

Wednesday 

University  Commencement. 

-28 

Thursday 

-29 

Friday 

SECTION  II.  ADMINISTRATIVE  OFFICERS 


THE  UNIVERSITY 

Acting  President M.  St.  A.  Woodside,  m.a. 

President  Elect C.  T.  Bissell,  m.a.,  ph.d.,  f.r.s.c. 

Vice-President M.  G.  Ross,  m.a.,  ed.d. 


Registrar J.  G.  Evans,  b.a. 

Chief  Librarian R.  H.  Blackburn,  m.a.,  b.l.s.,  m.s. 

Warden  of  Hart  House J.  McCulley,  m.a. 

Director  of  University  Extension 


Vice-President  {Administration)  . . . . F.  R.  Stone,  b.com.,  c.a. 

Comptroller G.  L.  Court,  d.f.c.,  m.com.  c.a. 

Secretary  to  the  Board  of  Governors  . . W.  W.  Small,  b.com.,  m.a. 
Superintendent  of  Buildings  and  Grounds  . . . F.  J.  Hastie,  B.sc. 

Chief  Accountant D.  J.  Reid 


Director  of  University  Health  Service 

G.  E.  Wodehouse,  m.c.,  m.d.,  f.r.c.p. 
Assistant  Director  of  University  Health  Service — Women 

Miss  F.  H.  Stewart,  b.a.,  m.d. 
Director  of  Athletics  and  Physical  Education — Men  W.  A.  Stevens,  b.s. 
Director  of  Athletics  and  Physical  Education — Women 

Miss  Z.  Slack,  b.a. 

Director  of  the  University  of  Toronto  Press  . . . M.  Jeanneret,  b.a. 

General  Secretary-Treasurer  of  the  Students’  Administrative  Council 

E.  A.  Macdonald,  b.a. 

Associate  Secretary  of  the  Students’  Administrative  Council 

Miss  A.  E.  M.  Parkes,  b.a. 

Director  of  Hart  House  Theatre R.  S.  Gill,  m.a. 

Director  of  the  Placement  Service  . . J.  K.  Bradford,  o.b.e.,  m.a. sc. 

THE  FACULTY  OF  APPLIED  SCIENCE  AND  ENGINEERING 

Dean R.  R.  McLaughlin,  m.a. sc.,  m.a.,  ph.d. 

Assistant  Dean  and  Secretary  . . . . W.  S.  Wilson,  e.d.,  b.a.sc. 

Assistant  Secretary J.  A.  Gow,  b.a.sc. 

Student  Counsellor  ....  W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a. 


SECTION  III.  TEACHING  STAFF 

1958-59 


DEAN  EMERITUS 

C.  R.  Young,  b.a.sg.,  c.e.,  ll.d.,  d.eng.,  d.cs.sc.a.,  hon.  m.e.i.g., 

M.AM.SOG.GE.  172  Roxborough  Dr. 

Dean  Emeritus,  Faculty  of  Applied  Science  and  Engineering 

PROFESSORES  EMERITI 

E.  A.  Allgut,  m.sg.  (birm.),  m.e.,  f.r.ae.s.,  315  Lawrence  Ave.  W. 

Professor  Emeritus  of  Mechanical  Engineering 
R.  W.  Angus,  b.a.sg.,  m.e.,  hon.  m.e.i.g.,  hon.  mem.  a.s.m.e. 

Professor  Emeritus  of  Mechanical  Engineering  Mechanical  Bldg. 
J.  W.  Bain,  b.a.sg.,  ll.d.,  f.r.s.g.  30  Burton  Rd. 

Professor  Emeritus  of  Chemical  Engineering 
J.  R.  Cogkburn,  M.G.,  V.D.,  B.A.SG.  100  Walmer  Rd. 

Professor  Emeritus  of  Engineering  Drawing 
H.  E.  T.  Haultain,  g.e.  National  Club 

Professor  Emeritus  of  Mining  Engineering 
T.  R.  Loudon,  v.d.,  b.a.sg.,  g.e.,  f.g.a.i.  189  Sheldrake  Blvd. 

Professor  Emeritus  of  Civil  and  Aeronautical  Engineering 
W.  M.  Treadgold,  b.a.  29  Blyth  Hill  Rd. 

Professor  Emeritus  of  Civil  Engineering 


DEPARTMENT  OF  APPLIED  PHYSICS 


Professor  and  Head  of  the  Department 
K.  B.  Jagkson,  b.a.sg. 

Associate  Professor 

V.  L.  Henderson,  b.a.sg.,  a.m.(migh.) 
Lecturers 

S.  H.  Collins,  b.a.,  m.a. 

Miss  M.  G.  Currie,  b.a.sg. 

F.  B.  Friend,  b.a.(mgm.),  m.a.  (rogh.) 

J.  Vlgek,  b.sg.f.(u.n.b.) 


362  Glengrove  Ave.  W. 

397  Glengrove  Ave.  W. 

Streetsville 
89  Broadway  Ave. 
25  Lockie  Ave.,  Agincourt 
112  Crescent  Rd. 


Lecturer  (part-time) 

J.  Chisvin,  b.sg.(man.)  143  Waterloo  Ave.,  Haviland  P.O. 

Instructors 

C.  C.  Y.  Feng,  m.sg.  (rogh.  and  stevens),  ph.d.  211  College  St. 

B.  Longarevig,  b.a.sg.  231  Macpherson  Ave. 

1.  A.  Morgulis,  m.a.sg.  10  Menin  Rd. 

L.  M.  Steinberg,  b.a.  54  St.  Patrick  St. 
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Special  Lecturers  (part-time) 
R,  C.  Allison 
J.  W.  Bateman^  b.a.sc. 

H.  F.  Davidson,  b.a.sc. 

M.  K.  Strang,  b.a.sc. 


177  Sheldrake  Blvd. 
287  Chaplin  Creseent 
1025  Albertson  Cresc.,  Lome  Park 
82  Rykert  Crescent 


DEPARTMENT  OF  CHEMICAL  ENGINEERING 
AND  APPLIED  CHEMISTRY 


Professor  and  Head  of  the  Department 
R.  R.  McLaughlin,  m.a.sc.,  m.a.,  ph.d.  102  Glen  Rd. 

Professors 

J.  G.  Breckenridge,  b.a.sc. (tor. ) , PH.D. (cANTAB.)  23  Douglas  Cres. 
W.  H.  Rapson,  m.a.sc.,  ph.d.  53  Pine  Cres. 

Associate  Professors 

C.  P.  Brockett,  b.sc.  (m.i.t.)  Hart  House 

W.  F.  Graydon,  m.a.sc. (tor.) , ph.d.(minn.) 

North  Drive,  R.R.  1,  Weston 
A.  1.  Johnson,  b.a.sc. (tor. ) , m.ch.e. (Brooklyn) , ph.d. 

21  Irvington  Cres.,  Willowdale 
W.  G.  MacElhinney,  m.a.sc.  1459  Stavebank  Rd.,  Port  Credit 

Associate  Professor  of  Nuclear  Engineering 

D.  G.  Andrews,  m.a.  (cantab.) 

Assistant  Professors 

W H.  Burgess,  b.ch.e.,  m.f.s.,  ph.d. (Cornell ) 

R.  W.  Missen,  m.sc.(qu.),  ph.d. (cantab. ) 

I.  H.  Spinner,  m.a.sc.,  ph.d. 

Lecturers 

J.  Binkiewicz,  dip.chem.eng. (lwow) 

A.  W.  Gnyp,  m.a.sc. 

D.  W.  H.  MacDowell,  m.sc. (belf.) , ph.d. ( m.i.t. ) 

Z.  May,  dip. ing.chem. (WARSAW) 

Special  Part-time  Lecturer 

K.  A.  Shelstad,  b.e.(sask.),  m.sc. (dal.)  434  The  Heights  Drive, 

Don  Mills 


3 Glen  Avon  Rd. 

389  Fairlawn  Ave. 
12  Starrett  Ave. 
53  Ringley  Ave. 

159  Dupont  St. 
108  Baldwin  St. 
39  Dolphin  Drive, 
Scarborough 
29  Linden  St. 


Special  Lecturer  in  Sanitary  Chemistry 
A.  V.  DeLaporte,  b.a.sc.,  citem.e.  5 Millerson  Ave. 

Special  Demonstrator  in  Sanitary  ChemJstry 
J.  G.  Duncan,  b.a.sc.  208  Markham  Rd.,  R R.  2,  West  Flill 


Part-time  Instructor 
D.  Yesberg,  m.sc.  (Queensland) 
Demonstrators 

Miss  T.  M.  Cunningham,  b.sc. (dal.) 
Mrs.  L.  Jung,  b.a.sc. 

A.  G.  Bridge,  b.sc.(birm.) 


South  House,  U.  of  T.  Res. 

24  Harper  Ave. 
Apt.  315,  5 Elm  Ave. 
Apt.  11,  1075  Yonge  St, 
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10  Classic  Ave. 
27  Willcocks  St. 
56  High  Park  Blvd. 
267  Spadina  Rd. 
10  Classic  Ave. 
428  College  St. 


Part-time  Demonstrators 
P.  B.  Alldritt,  b.sg.(liv.) 

D.  Argiriou,  dip. chem. eng. (Athens) 

D.  Basmadjian,  dip. ing. chem. (Zurich) , m.a.sc. 

O.  W.  Berg,  b.a.(lund).  m.a. 

P.  W.  Bracken,  b.sc.(liv.) 

A.  CoUNINIS,  B. sc.  (ALEXANDRIA) 

R.  F.  M.  Feldman,  b.sc.(lond.),  dip. chem. tech. (u.c.w.i.) 

67  Madison  Ave. 

L.  H.  R.  Folkard,  b.sc.(lond. ),  dip. chem. tech. (u.c.w.i.) 

93  Spadina  Rd. 

S.  R.  Hatcher,  m.sc.(birm.)  Apt.  306,  655  Briar  Hill  Ave. 

L.  J.  C.  Heit,  b.a.sc.  19  Kingsway  Cres. 

W.  G.  Hopley,  b.a.sc.  143  Ferris  Rd. 

H.  K.  de  Q.  Jones,  b.sc. (lond. ) , dip. chem.tech. (u.c.w.i.) 

93  Spadina  Rd. 

M.  M.  H.  La  WEE,  b.sc.  (lond.) 

C.  K.  Littledale,  b.sc.(liv.) 

J.  Marangozis,  dip. chem. eng. (Athens) , m.a.sc. 

V.  V.  Mirkovich,  dip. tech. fak.(zagreb) 

J-E.  A.  Otterstedt,  fil.mag.  (lund) 

G.  Parasxevopoulos,  dip. chem. eng. (athens) 

O.  B.  Phillips,  b.sg.(mcg.) 

J.  D.  Raal,  b.sc.  ( witwatersrand) 

R.  J.  Roberts,  b.a.sc. 

A.  J.  SzoNYi,  DIP. ING. CHEM. (Budapest) 

A.  S.  Tombalakian,  b.a.(beirut),  m.a.sc. 


77  Oxford  St. 
10  Classic  Ave. 
27  Willcocks  St. 
45  Cecil  St. 
24  Sussex  Ave. 
27  Willcocks  St. 
22  Montclair  Ave. 
428  Brunswick  Ave. 
45  Elm  Ave. 
Apt.  608,  1 Tichester  Rd. 

296  Rushton  Rd. 


B.  W.  Wojciechowski,  b.a.sc. 


22  Pastrano  Court,  Scarborough 


DEPARTMENT  OF  CIVIL  ENGINEERING 

Professor  and  Head  of  the  Department 

C.  F.  Morrison,  b.e.(sask.),  m.sc.(mcg.). 

Professors 

O J.  Marshall,  b.a.sc.,  c.e.,  o.l.s., 

W.  L.  SaGAR,  E.D.,  B.A.SC.,  C.E., 

Associate  Professors 
C.  E.  HeLWIG,  M.A.SC. 

M.  W.  Huggins,  m.a.sc., 

H.  L.  Macklin,  b.a.sc.,  o.l.s.,  d.l.s. 

Assistant  Professors 
R.  F.  Comstock,  b.sc.(sask.),  m. sc. (Johns  Hopkins) 

98  Bergen  Rd. 

A.  C.  Davidson,  b.sc. (man.),  m.a.sc.  106  Bideford  Ave. 

M.  M.  Davis,  b.sc.(qu.),  m.sc. (purdue)  112  Three  Valleys  Dr. 


21  Douglas  Cres. 

48  Haddington  Ave. 
5 DuMaurier  Blvd. 

89  Woodlawn  Ave.  W. 
531  Windermere  Ave. 
29  Blyth  Hill  Rd. 
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C.  W.  Dillane,  b.a.sc. 

B.  J,  Haynes,  b.a.sc.  o.l.s. 

C.  Hershfield,  b.sc. (man.),  m.a.sc. 

91  Gastleknock 
131  Anndale  Rd. 
3 Windmill  Rd. 

Lecturers 

J.  D.  Barber,  b.a.sc. 

D.  j.  L.  Kennedy,  b.a.sc.,  m. sc. (ill.),  32 

164  Berry  Rd.  Apt.  32 
Deevale  Rd.,  Downsview 

Special  Lecturers 

A.  H.  S.  Adams,  v.d.,  m.a.,  b.sc.(glas.),  c.e. 
A.  E.  Berry,  m.a.sc.,  c.e.,  ph.d. 

J.  R.  Cavanagh,  b.a.sc. 

W.  M.  Walkinshaw,  m.a.sc.. 

64  Glengrove  Ave.  W. 
235  Gainsborough  Rd. 
263  Lawrence  Ave.  E. 
86  Glenvale  Blvd. 

Instructors 

S.  J.  G.  Bird,  b.a.sc. 

R.  C.  Gunn,  b.a.sc. 

K.  Meipoom,  b.a.sc. 

T.  L.  F.  Rowe 

D.  P.  Sexsmith,  b.a.sc. 

S.  M.  Uzumeri,  b.a.sc. 

12  York  Ridge  Rd. 
251  Lytton  Blvd. 
149  Dowling  Ave. 
104  Braemore  Gardens 
56  Oakwood  Ave. 
48  Willowbank  Blvd. 

Part-Time  Instructors 

V.  R.  Davies,  m.c.,  m.sc.(mcg.) 

22  Kendal  Ave. 

DEPARTMENT  OF  ELECTRICAL 

ENGINEERING 

Professor  and  Head  of  the  Department 

G.  F.  Tracy,  b.a.sc.,  s.m.(m.i.t.) 

153  Strathallan  Blvd. 

Professors 

J.  E.  Reid,  b.a.sc. 

G,  Sinclair,  m.sc.(alta.),  ph.d.(ohio) 

V.  G.  Smith,  b.a.sc. 

152  Donegal  Dr. 
62  Felbrigg  Ave. 
142  Dawlish  Ave. 

Associate  Professor 

J.  M.  Ham,  b.a.sc.,  sc.d. (m.i.t.) 

135  Glencairn  Ave. 

Assistant  Professors 

P.  P.  Biringer,  dip. ing. (Budapest),  m.sc. (Stockholm),  ph.d. 

92  Falcon  St. 

H.  A.  CouRTiCE,  B.A.SC.  11  Alder  Rd. 

A.  J.  Kravetz,  b.sc. ( ALTA.),  M.A.SC.  500  Riverside  Dr. 

G.  R.  Slemon,  m.a.sc.,  ph.d. (london),  d.i.c.  (imp.  coll.) 

40  Chatfield  Dr. 

Lecturers 

P.  E.  Burke,  b.e.(n.s.  tech.),  m.a.sc. 

1 Terrington  Court,  Don  Mills 
W.  H.  Card,  b.a.sc.,  s.m.(m.lt.)  196  Eglinton  Ave.  E.,  Apt.  46 

I.  R.  Dalton,  b.a.sc.,  m.s. (northwestern)  20  Wilgar  Rd. 

J.  E.  Kalfus,  dip. ing. (Prague),  m.a.sc.  3580  Yonge  St. 

R.  J.  Kavanagh,  b.sc.(n.b.),  m.a.sc.,  ph.d.  2 Bernard  Ave.,  Apt.  3 
J.  L.  Yen,  b.sc.  (chiao  tung),  m.a.sc.,  ph.d.  20  Swiftdale  Place 
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Instructors 

S.  Dmitrevsky,  b.a.sc. 

T.  F.  Howlett,  b.a.sc. 

Mrs.  S.  Mosher,  e.e.(odessa) 
H.  A.  Rubinstein,  b.a.sc. 

Demonstrators 
W.  G.  Banner,  b.a.sc. 

H.  C.  Dickout,  b.sc.(alta.) 

F.  Koop,  B.A.SC. 

Miss  K.  Samuels,  b.a.sc. 

Part-time  Demonstrators 

J.  Aagesen,  m. sc. (Denmark) 

E.  L.  Adler,  b.sc. (london) 

F.  G.  Berry,  b.a.sc. 

J.  A.  Brzozowski,  b.a.sc. 

T.  Bonnema,  b.sc. (queen’s ) 

G.  Hyde,  b.a.sc. 

E.  S.  Lee,  b.eng.  (mcgill) 

D.  Nagy,  dip.ing.  ( sopron  ) 

A.  W.  So,  b.a.sc. 


37  Summerhill  Ave. 
147  Water  St.  E.,  Burlington 
78  Roseneath  Gdns. 
249  Glendonwynne  Rd. 

39  Gledhill  Ave. 
80  Holwood  Ave. 
86  Roe  Ave. 
Oak  Ridges,  Ontario 

62  Brunswick  Avenue 
23  Gormley  Ave. 
86  Gormley  Ave. 
125/2  Rusholme  Ave. 
10  Bernard  Ave. 
76  Camborne  Ave.,  Downsview 
2 Robert  St. 
574  Sherbourne  St. 
215  Spadina  Rd. 


DEPARTMENT  OF  ENGINEERING  DRAWING 


Professor  and  Head  of  the  Department 
W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a. 
Professors 

W.  B.  Dunbar,  b.a.sc. 

A.  Wardell,  b.a.sc. 


126  Melrose  Ave. 

241  Glebeholme  Blvd. 
124  Melrose  Ave. 


Assistant  Professors 

B.  M.  M.  Carpendale,  m.a.  (cantab)  30  Petman  Ave. 

H.  R.  Frizzle,  b.sc.  (n.s. tech.  ) 29  Anndale  Dr.,  Willowdale 

C.  L.  Proctor,  b.s.m.e.(o.a.m.c.),  m.s.m.e. (purdue), 

25  Harbord  St. 

A.  W.  Walker,  m.a.  31  Alexander  St.,  Apt.  1508 

C.  A.  Wrenshall,  b.e.(sask.)  358  Spring  Garden  Rd.,  Willowdale 


Lecturers 

A.  D.  FiSKEN,  M.C.,  GRAD.R.M.C. 
W.  A.  Skirrow,  M.A. 
Instructors 

L.  P.  Emerson,  b.a.sc. 

K.  Enns,  b.a.sc. 

H.  J.  Franklin,  b.a.sc. 

C.  A.  Milburn,  b.a. 

L.  M.  Phillips,  m.a. 


47  Woodlawn  Ave.  W. 
Ill  Evelyn  Gres. 

Meadowvale,  Ont. 
19  Willcocks  St. 
2 Tranquil  Dr. 
376  Willard  Ave. 
35  Hawthorne  Ave. 
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C.  C.  Rous,  B.A.sc.  227  Cottingham  St. 

T.  L.  F.  Rowe  104  Braemore  Gdns. 

P.  WoDziANSKi,  M. sc. (WARSAW)  14  Stuart  Crescent,  Willowdale 

G.  H.  Wilkes,  b.a.sg.  2330  Sheppard  Ave.,  R.R.  No.  2,  Weston 

A.  M.  Sheppard,  b.a.  128  Flatt  St.,  Hamilton 


DEPARTMENT  OF  MECHANICAL  ENGINEERING 


Professor  and  Head  of  the  Department 
G.  R.  Lord,  b.a.sg.,  s.m.(m.i.t.),  ph.d. 
Professors 

W.  G.  McIntosh,  b.a.sg. 

R.  C.  Wiren,  b.a.sg. 

Associate  Professors 

I.  W.  Smith,  m.a.sg 

L.  E.  Jones,  b.sc.(g.e.)  (man.) 

Assistant  Professors 

F.  G.  Ewens,  m.a.sg. 

F.  G.  Hooper,  b.a.sg.,  d.i.c.  (lond.) 

D.  G.  Huber,  m.a.sg. 

P.  B.  Hughes,  b.sc.  (mcg.) 

R.  T.  Waines,  b.a.sg. 

W.  A.  Wallace,  b.a.sg. 

Lecturers 

R.  W.  P.  Anderson,  m.a.sg. 

Z.  W.  Dybczak,  b.sc. (lond.) 

G.  E.  Godfrey,  m.a.sg. 

H.  J.  Leutheusser,  dipl.ing. (karlsruhe) 

C.  H.  Miller,  b.e.,  m.a.sg. 

W.  J.  Moroz,  m.a.sg. 

Special  Lecturer 
R.  O.  King,  m.a.sg. (mcg.) 

Instructors 

D.  J.  Clough,  b.a.sg. 

K.  G.  Lopez,  b.a., sc.,  c.s. 

G.  A.  Pritchard,  b.a.sg. 

Demonstrators 
D.  L.  Allen,  b.sc.,  b.e. 

H.  R.  Badowski,  b.a.sg. 

T.  H.  Balut,  b.a.sg. 

T.  R.  Boyce,  b.a.sg. 

P.  S.  Chisholm,  b.a.sg. 

M.  D.  Edmondson,  b.a.sg. 

L.  B.  Geller,  b.sc. (eng.) 

J.  C.  Graham,  b.a.sg. 


239  Dawlish  Ave. 

1442  Avenue  Rd. 
211  College  St. 

2075  Annapolis  Ave.,  Port  Credit 
M.A.SG.,  PH.D.  140  Divadale  Dr. 

466  Oriole  Parkway 
165  Tower  Dr.,  Scarborough 
233  Lord  Seaton  Rd.,  Willowdale 
166  Douglas  Dr. 
43  Albertus  Ave. 
148  Duplex  Ave. 

6 Aldershot  Gres.,  Willowdale 
163  Indian  Rd. 
472  St.  Clarens  Ave. 
M.A.SG.  666  Durie  St. 

26  Bracondale  Hill 
38  Oakburn  Place,  Willowdale 

Mechanical  Bldg. 

868  Lawrence  Ave.  East 
469  Bathurst  St. 
472  St.  Clarens  Ave. 

898  Eglinton  Ave.  East 
16  Dominion  Rd.,  Long  Branch 
354  St.  John’s  Rd. 
2 Taylor  Dr. 
6 Greenbrook  Dr. 
35  Prince  Arthur  Ave. 
28  Bernard  Ave. 
62  Balmoral  Ave. 
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APPLIED  SCIENCE  AND  ENGINEERING 


T.  Gunzler,  b.a.sc. 

J.  F.  Keffer,  b.a.sc. 
G.  A.  Milne,  b.a.sc. 
G.  P.  Mitalas,  b.a.sc. 


12  Eastmount  Ave. 
29  Warland  Ave. 

16  Astor  Ave. 
96  Pine  Crest  Rd. 


DEPARTMENT  OF  METALLURGICAL  ENGINEERING 
Professor  and  Head  of  the  Department 


ph.d.(mcg.),  f.r.s.c. 

185  Rosedale  Heights  Dr. 


L.  M.  PiDGEON,  M.B.E.,  B.SG.(OX.) 

Associate  Professors 

G.  B.  Craig,  m.a.sc.,  ph.d. 

W.  C.  WiNEGARD,  M.A.SC.,  PH.D. 

Assistant  Professors 
A.  W.  Lund,  m.sc.( Norway) 

H.  U.  Ross,  m.sc.(mcg.) 

Special  Lecturers 
R.  W.  Smith,  b.sc.,  ph.d.  (birm.) 
W.  M.  Williams,  m. sc. (Bristol) 
Part-time  Demonstrators 
N.  B.  Bryson,  b.a.sc. 

H.  Hancock,  m.a.sc. 

J.  H.  Harrington,  b.sc. 

E.  L.  Holmes,  m.a.sc. 

J.  T.  McGrath,  m.a.sc. 

G.  L.  Montgomery,  b.a.sc. 

M.  O.  Pearce,  b.a.sc. 

T.  Plaskett,  b.a.sc. 

J.  Rezek,  b.a.sc. 

A.  Sreenivas,  b.a.sc. 

B.  Strathdee,  m.a.sc. 

J.  Toguri,  m.a.sc. 


10  Glenellen  Dr.  E. 
2143  Russett  Rd.,  R.R.  1,  Port  Credit 

76  Douglas  Dr. 
20  Blyth  Hill  Rd. 

172  Roxborough  Dr. 
63  Delisle  St. 

11  Yorkville  Ave.,  Apt.  1007 
30  Vonda  St.,  Willowdale 
663  Briar  Hill  Ave. 
131  Dunn  Ave. 
57  Mallory  Gresc.,  Apt.  2 
152  St.  George  St. 
137  Hanna  Rd.,  Leaside 
91  Deloraine  Ave. 
198  Strathearn  Rd. 
327  Huron  St. 
77  McGillivray  Blvd. 
1585  Bloor  St.  W.,  Apt.  32E 


DEPARTMENT  OF  MINING  ENGINEERING 


Professor  and  Head  of  the  Department 
H.  R.  Rice,  b.sc.(qu.)  9 Highbourne  Rd. 

Associate  Professors 

W.  A.  M.  Hewer,  b.a.sc.  68  Kingsway  Gres. 

S.  E.  Wolfe,  m.a.sc.,  p.eng.  R.R.  1,  Streetsville 

Special  Lecturer 

Mrs.  Helen  Tucker,  a.b.,  a.r.c.t.  1524  Douglas  Dr.,  Port  Credit 


Instructors 

K.  M.  Brown,  b.a.sc. 

J.  DE  Geoffroy,  b.sc.  (nancy) 
T.  J.  PoNESSE,  B.A.SC. 

J.  E.  Wolfe,  b.a.sc. 


263  Betty  Ann  Drive 
9 Charles  St.,  Apt.  1005 
24  Shallmar  Blvd.,  Apt.  402 
R.R.  No.  1,  Streetsville 


Special  Instructor 
Hyman  Rozovsky,  b.sc.(qu.) 


7 College  View  Ave. 
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INSTITUTE  OF  AEROPHYSICS 
Director;  Head  of  the  Department  of  Aeronautical  Engineering 
and  Aerophysics,  School  of  Graduate  Studies;  Professor  of  Aero- 
nautical Engineering. 

G.  N.  Patterson,  b.sg.(alta),  m.a.,  ph.d.,  f.r.ae.s., 

F.G.A.I.,  F.I.A.S.,  F.R.s.G.  17  Langmuir  Gres. 

Research  Associate;  Professor  of  Aeronautical  Engineering 
B.  Etkin,  m.a.sg.,  f.g.a.i.  9 Stevens  Ave. 

Research  Associates;  Associate  Professors  of  Aeronautical  Engineering 
I.  I.  Glass,  m.a.sg.,  ph.d.  6 DeQuincy  Blvd. 

FI.  S.  Ribner,  b.s.(g.i.t.),  m.s.,  ph.d. (wash,  u.)  66  Transwell  Ave. 


Research  Associates;  Assistant  Professors  of  Aeronautical  Engineering 
J.  G.  Hall,  b.a.sg.(u.b.g.),  m.a.sg.,  ph.d.  143  Upper  Canada  Dr. 

G.  K.  KoRBAGHER,  DIPL. ING.  (BERLIN  ) , PH.D.  ( BRAUNSGHWEIG  ) 

14  Acton  A\  e. 

E.  D.  PoppLETON,  M.SG. (LONDON),  D.i.G.  160  Greenfield  Ave.,  Apt.  110 


Scientific  Consultants  and  Special  Lecturers 
I.  J.  BiLLINGTON,  m.a.sg.,  PH.D. 

W.  Czerwinski,  dip.eng. (politch.lwow) 

R.  D.  Hisgocks,  b.a.sg.,  m.b.e.,  f.g.a.i. 

E.  Kosko,  dip.eng. (danzig) 

R.  B.  MgIntyre,  m.a.  (gantab.  ) 


J.  H.  T.  Wade,  m.a.sg.,  ph.d. 


345  Bayview  Ave. 
65  Lascelles  Blvd. 
Box  28,  Schomberg 
15  Oakmount  Rd. 
15  Eastbourne  Ave. 


5 Oakburn  Cresc.,  Apt.  6 


Demonstrators 


W.  H.  Friend,  b.a.sg. 

E.  O.  Gadamer,  m.a.sg. 
G.  R.  Ludwig,  m.a.sg. 
E.  P.  Muntz,  m.a.sg. 

K.  Sridhar,  m.a.sg. 


25  Lockie  Ave. 
113  Cottingham  St. 
24  Southbourne  Ave. 
R.R.  No.  2,  King,  Ont. 
865  Sheppard  Ave. 


SPECIAL  LECTURER 

W.  O.  C.  Miller,  b.a.sg.  Room  2400,  25  King  St.  W. 

Special  Lecturer  in  Engineering  Law 

PROFESSORS  OF  OTHER  FACULTIES  GIVING  INSTRUCTION 
TO  STUDENTS  IN  APPLIED  SCIENCE 

Professors 

F.  E.  Beamish,  m.a.  (Chemistry)  277  Heath  St.  E. 

M.  F.  Crawford,  b.a. (west.),  m.a.,  ph.d.,  f.r.s.g.  (Physics) 

143  Heath  St.  E. 

Miss  M.  A.  Fritz,  b.a.(mcg.),  m.a.,  ph.d.,  f.r.s.g.  (Geol.  Sciences) 

388  Brunswick  Ave. 

T.  C.  Graham,  m.b.e.,  b.a.sg.  (Bus.  Admin.)  14  Wainwright  Dr. 

H.  J.  C.  Ireton,  m.a.,  ph.d.  (Physics)  76  Lonsdale  Rd. 

G.  B.  Langford,  b.a.sg.,  ph.d.  (gorn.)  , f.r.s.g.,  p.eng 

(Geol.  Sciences) 


21  Lamport  Ave. 


APPLIED  SCIENCE  AND  ENGINEERING 
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W.  Line,  o.b.e.,  b.sc.(mt.a),  m.a.(alta.),  ph.d.(lond.)  (Psychology) 

34  Burnaby  Blvd. 

Marcus  Long,  m.a.,  ph.d.  ( Philosophy ) 209  Lawrence  Ave.  E. 

D.  C.  MacGregor,  b.a.  (Pol.  Econ.)  32  St.  Andrews  Gdns. 

R.  L McIntosh,  m.b.e.,  b.a.,  m. sc. (dal.),  ph.d.(mcg.),  f.r.s.c. 

(Chemistry)  134  Roxborough  Dr. 

W.  W.  Moorhouse,  M.A.,  PH.D. (col.)  (Geol.  Sciences) 

138  Islington  Ave.  N.,  Islington 

I.  R.  Pounder,  m.a.,  ph.d. (chic.)  (Mathematics)  19  Glen  Gordon  Rd. 

G.  DE  B.  Robinson,  m.b.e.,  b.a.,  ph.d. (cantab. ), f.r.s.c.  (Mathematics) 

20  Whitehall  Rd. 

W.  H.  Watson,  m.a.(edin.),  ph.d. (edin.) , (cantab.),  f.r.s.c. 

(Physics)  29  Castle  Frank  Rd. 

W.  J.  Webber,  b.a. (cantab.)  (Mathematics)  18  Kappele  Ave. 

H.  L.  Welsh,  m.a,.  ph.d.  (Physics)  112  Glencairn  Ave. 

F.  E.  W.  Wetmore,  b.sc.(n.b.),  m.a.,  ph.d.,  f.r.s.c.  (Chemistry) 

191  Bayview  Ave. 

J.  T.  Wilson,  o.b.e.,  b.a.,  m.a. (cantab.) , ph.d. (princ. ) , f.r.s.c. 

(Physics)  29  Roxborough  St.  E. 

Associate  Professors 

R.  E.  Deane,  b.a.sc. (b.c.) , ph.d.  (Geol.  Sciences) 

276  Lawrence  Ave.  E. 

G.  F.  D.  Duff,  m.a.,  ph.d. (princ.)  (Mathematics)  36  McNaim  Ave. 

D.  A.  S.  Fraser,  m.a.,  a.m.,  ph.d. (princ.)  (Mathematics) 

4 Donwoods  Gr. 

Mrs.  C.  C.  Krieger-Dunaj,  m.a.,  ph.d.  (Mathematics) 

448  Spadina  Rd. 

M.  W.  Lister,  m.a.,  d.phil(oxon)  (Chemistry)  145  Farnham  Ave. 
R.  W.  McKay,  m.a.,  ph.d.  (Physics)  2 Havergal  Gdns. 

E.  W.  Nuffield,  b.a.,  ph.d.  (Geol.  Sciences) 

Thorncrest  Village,  Islington 

R.  B.  Potts,  b. sc. (Adelaide) , ph.d. (oxon.')  (Mathematics) 

72  Colbeck  St. 

F.  G.  Smith,  m. sc. (man.),  ph.d.  (Geol.  Sciences) 

32  Pheasant  Lane,  Thorncrest  Village 
J.  C.  Sawatsky,  b.a. (man.),  m.a.,  PHD..  (Bus.  Admin.) 

144  MacLean  Ave. 

W.  S.  Thomson,  b.com.,  m.a. (cantab. ) (Bus.  Admin.) 

Assistant  Professors 

Miss  E.  J.  Allin,  m.a.,  ph.d.  (Physics)  36  Willowbank  Blvd. 

F.  W.  Beales,  m.a. (cantab.) , ph.d.  (Geol.  Sciences)  97  Avenue  Rd. 
F.  N.  Beard,  b.com.,  c.a.  (Pol.  Econ.)  1 The  Wynd 

W.  A.  Beckett,  m.a.  (Bus.  Admin.)  304  Bedford  Park  Ave. 

W.  P.  Brown,  b. sc. (queens,  Belfast),  ph.d.(mich.) 

(Mathematics)  5 Glos  Rd.,  Etobicoke 

W.  J.  R.  Crosby,  m.a.,  ph.d.  (Mathematics)  268  The  Queensway 
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Miss  K.  M.  Crossley,  b.a.  (Physics)  76  Duplex  Ave. 

W.  H.  Gross,  b.sc.(bc.),  m.a.,  ph.d.  (GeoL  Sciences) 

25  Whitney  Ave. 

A.  C.  H.  Hallett,  B.A.,  PH.D. ( CANTAB.)  (Physics)  12  Meredith  Gres. 
R.  S.  Harris,  m.a.,  ph.d.(mich.),  (English)  305  Inglewood  Dr. 

J.  N.  P.  Hume,  m.a.,  ph.d.  (Physics)  51  Overton  Gres.,  Don  Mills 
D.  G.  Ivey,  m.a. (b.c.),  ph.d.(notre  dame)  (Physics) 

16  De  Quincy  Blvd. 

K.  C.  Livingston,  m.a. sc.,  ph.d.  (Bus.  Admin.)  80  Charles  St.  E. 

W.  A.  J.  Luxemburg,  ph.d.  (leiden)  (Mathematics)  75  Kendal  Ave. 
D.  D.  Monieson,  b.sc.(vt.),  m.b.a. (miami) , ph.d. (ohio  state) 

(Bus.  Admin.)  Apt.  401,  1685  Eglinton  Ave.  W. 

P.  A.  Peach,  b.sc.(edin.),  m.a.,  ph.d.  (Geol.  Sciences) 

21  Touraine  Ave. 

J.  V.  PoAPST,  m.com.(mcg.)  (Bus.  Admin.)  203  Lord  Seaton  Dr. 

P.  G.  Rooney,  b.sc.(alta.),  ph.d. (cal.i.t.)  (Mathematics) 

160  York  Mills  Rd. 

R.  Richmond,  m.a.,  ph.d.  (Physics)  41  Roslin  Ave. 

G.  D.  Scott,  m.a.,  ph.d.  (Physics)  74  Yorkminster  Rd.,  Willowdale 
F.  G.  Smith,  m. sc. (man.),  ph.d.  (Geol.  Sciences) 

32  Pheasant  Lane,  Thorn  crest  Village 
J.  A.  Steketee,  w. I. (delft),  ph.d.  (Mathematics) 

310  Hounslow  Ave.,  Willowdale 
A.  PI.  Wallace,  m.a.(edin),  ph.d.(st.  and.)  (Mathematics) 

86  Deerfield  Rd.,  Scarborough 
R.  Wormleighton,  b.a.,  ph.d. (princ. ) (Mathematics) 

224  St.  George  St. 
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SECTION  IV.  HISTORICAL  SKETCH 


The  Legislative  Assembly  of  the  Province  of  Ontario  during  the  Ses- 
sion of  1877  gave  its  sanction  to  the  establishment  of  a School  of 
Practical  Science  on  the  basis  proposed  in  the  memorandum  of  the 
Minister  of  Education  confirmed  by  the  Lieutenant-Governor  in  Council 
on  the  3rd  day  of  February,  1877. 

By  the  scheme  thus  aproved  the  Government  effected  an  arrangement 
with  the  Council  of  University  College  whereby  the  instruction  given  by 
its  professors  and  lecturers  in  all  departments  of  science  embraced  in  the 
work  of  the  School  was  made  available  to  students  of  the  School.  This 
arrangement  was  brought  to  an  end  in  1889  by  the  transfer  of  the  de- 
partments of  science,  above  referred  to,  from  University  College  to  the 
University  of  Toronto  under  the  operation  of  the  University  Federation 
Act.  In  order  that  the  students  of  the  School  might  continue  to  enjoy 
the  advantage  of  the  instruction  of  the  above  departments,  the  Senate 
of  the  University  of  Toronto  passed  a statute  in  October,  1889,  affiliating 
the  School  with  the  University.  The  statute  was  confirmed  by  the 
Lieutenant-Governor  on  the  30th  day  of  October,  1889. 

By  an  Order-in-Council,  approved  by  the  Lieutenant-Governor  on  the 
6th  day  of  November,  1889,  a Principal  was  appointed,  and  the  manage- 
ment of  the  School  was  entrusted  to  a council  composed  of  the  Principal 
as  chairman,  and  the  Professors,  Lecturers,  and  Demonstrators  appointed 
in  the  Teaching  Faculty  of  the  School. 

On  December  14th,  1900,  the  Senate,  by  statute  subsequently  ap- 
proved by  the  Lieutenant-Governor  in  Council,  established  a Faculty  of 
Applied  Science  and  Engineering  but  without  assuming  any  liability  for 
its  support  or  maintenance.  Under  this  statute  the  teaching  staff  and 
examiners  of  the  School  of  Practical  Science  became  the  teaching  staff 
and  examiners  of  the  Faculty,  although  the  University  retained  the  right 
to  appoint  the  examiners  for  the  Bachelor  of  Applied  Science  and  pro- 
fessional degrees.  By  the  University  Act  of  1906  the  School  of  Practical 
Science  became  the  Faculty  of  Applied  Science  and  Engineering  of  the 
University  of  Toronto. 

On  April  8th,  1892,  the  Senate  of  the  University  established  the  De- 
gree of  B.A.Sc.,  which  was  open  to  those  who  held  the  Diploma  of  the 
School  and  were  prepared  to  devote  a fourth  year  to  advanced  work.  In 
the  Session  of  1909-1910  a new  course  extending  over  four  years  and 
leading  to  the  Degree  of  B.A.Sc.,  came  into  operation,  taking  the  place 
of  the  long  established  diploma  course  of  three  years,  which  came  to  an 
end  in  the  Session  1910-1911.  In  the  session  1923-24  the  degree  was 
changed  to  B.  Arch,  for  the  students  graduating  in  Architecture.  On 
July  1,  1948,  the  School  of  Architecture  was  separated  from  the  Faculty 
and  became  an  independent  School  with  its  own  Director  and  Council 

With  the  end  of  the  Second  World  War  during  the  summer  of  1945 
the  University  was  faced  with  the  difficult  problem  of  providing  accom- 
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modation  for  almost  double  the  number  of  students  that  had  been  regis- 
tered in  the  previous  year.  Through  the  efforts  of  the  Chairman  of  the 
Board  of  Governors  and  the  President,  the  University  leased  from  the 
Crown  part  of  the  large  shell-filling  plant  at  Ajax,  twenty-five  miles 
east  of  Toronto,  to  relieve  the  heavy  demand  for  space  at  Queen’s  Park. 
Because  it  became  evident,  at  an  early  stage,  that  a relatively  large  num- 
ber of  students  would  register  in  the  Faculty  of  Applied  Science  and 
Engineering,  it  was  decided  that  the  work  of  the  First  and  Second  Years 
of  this  Faculty  should  be  given  at  Ajax. 

A special  First  Year  session  with  approximately  1400  students  com- 
menced at  Ajax  on  January  14,  1946.  In  the  regular  1946-47  session 
both  First  and  Second  Year  instruction,  except  Second  Year  in  Archi- 
tecture, was  given  at  Ajax  with  1800  registered  in  the  First  Year  and 
1500  in  the  Second  Year.  In  the  1947-48  session  the  enrolment  at  Ajax 
consisted  of  1200  students  in  the  First  Year  and  1400  in  the  Second 
Year.  In  the  session  1948-49,  600  were  registered  at  Ajax  in  the  First 
Year  and  975  in  the  Second  Year.  All  other  instruction  was  given  in 
Toronto. 

To  provide  for  this  self-contained  University  community  at  Ajax, 
there  were  446  acres  and  111  buildings.  The  University  operated  such 
services  as  central  heating,  road  maintenance,  water  supply,  sewage  dis- 
posal, fire  department,  transportation,  post  office,  laundry,  private  hos- 
pital, cafeteria,  tuck  shop  and  barber  shop.  Former  production-line 
buildings  were  altered  to  accommodate  37  lecture  rooms,  20  draughting 
rooms  and  14  laboratories.  In  the  1946-47  session,  2300  students  were 
in  residence,  in  1947-48  there  were  1800  students  and  in  1948-49  there 
were  900.  Student  life  at  Ajax  compared  favourably  with  that  in  To- 
ronto, excellent  accommodation  being  provided  for  a general  circulating 
library,  a technical  library.  Hart  House  Ajax,  the  Athletic  Association, 
the  Health  Service,  Students’  Administrative  Council,  Advisory  Bureau 
for  Ex-Service  Students,  and  a small  chapel. 

With  the  completion  of  the  Wallberg  Building  and  the  extension  of 
the  Mechanical  Building,  additional  accommodation  became  available 
on  the  Queen’s  Park  Campus,  and  this  fact  coupled  with  the  decrease 
in  numbers  entering  each  year  brought  about  the  closing  of  Ajax  on 
May  31,  1949. 


SECTION  V.  ADMISSION  AND  REGISTRATION 


Inquiries  about  admission  to  this  Faculty  should  be  sent  to  the 
Registrar  of  the  University. 

RESTRICTION  OF  REGISTRATION 
For  the  Session  1958-59  registration  in  the  Faculty  of  Applied  Science 
and  Engineering  will  be  limited  in  the  First  Year  to  approximately 
725  students.  Students  admitted  to  advanced  standing  in  the  Second 
Year  will  be  limited  to  approximately  40,  in  the  Third  Year  to  approxi- 
mately 20,  and  in  the  Fourth  Year  to  approximately  60.  These  restric- 
tions will  remain  in  force  until  additional  accommodation  and  facilities 
become  available. 


GENERAL 

1.  Candidates  for  admission  ta  the  Faculty  of  Applied  Science  and 
Engineering  must  submit  the  certificates  listed  below  as  evidence  that 
they  are  qualified  to  take  one  of  the  courses  of  instruction  and  proceed 
to  a degree.  To  be  eligible,  applicants  must  have  completed  the 
seventeenth  year  of  their  age.  The  procedure  for  application  and 
registration  is  described  in  paragraph  7 below. 

A candidate  of  mature  age  (twenty-five  years  or  older  on  October  1st 
of  the  session  to  which  admission  is  sought)  may  request  special  con- 
sideration if  he  or  she  has  not  completed  in  full  the  published  Grade  XIII 
(or  equivalent)  requirements.  Such  an  applicant  must  submit  a birth 
certificate  at  the  time  of  application. 

A student  who  has  twice  failed  the  work  of  his  first  year  at  this  or 
another  university  shall  not  be  granted  admission  to  any  course. 

2.  In  general,  the  holding  of  any  of  the  following  classes  of  certificate 
will  constitute  qualification  for  admission  to  this  Faculty. 

(a)  The  Ontario  Grade  XIII  certificate  as  described  in  paragraph 
3 below. 

(b)  Certificates  of  having  passed  certain  equivalent  examinations 
as  described  in  paragraph  4 below. 

(c)  Certificates  of  undergraduate  work  in  other  universities.  See 
admission  to  advanced  standing,  paragraphs  5 and  6 below. 

The  Senate  will  consider  applications  for  the  recognition  of  certificates 
other  than  those  mentioned  as  occasion  may  require.  Such  certificates 
must  be  accompanied  by  an  official  statement  of  the  marks  in  the  various 
subjects  upon  which  the  certificate  was  granted. 

Students  from  foreign  countries  must,  in  addition  to  providing  the 
necessary  equivalent  certificates,  give  evidence  of  their  ability  to  under- 
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stand  lecture  and  laboratory  courses  where  the  English  language  is  used 
exclusively,  and  must  demonstrate  their  ability  to  use  this  language  in 
both  the  spoken  and  written  form,  with  reasonable  facility.  Such  stu- 
dents are  strongly  advised  to  spend  a year  in  Grade  XIII  of  an  Ontario 
Secondary  School  before  seeking  admission  to  this  Faculty. 

3.  Requirements  for  applicants  presenting  Ontario  certificates. 

Grade  XIII 

Standing  is  required  on  nine  examinations  as  follows: 


English: 

Literature 

Composition 

Mathematics: 

Algebra 

Geometry 

Trigonometry 

Science: 

Chemistry 

Physics 

One  of: 

French  'j 

German 

Greek 

Italian 

Latin 

Spanish 

Authors 
’ and 

Composition 

To  be  admitted  applicants  must  have  standing  on  the  nine  papers  and 
an  average  of  at  least  66%  in  Algebra,  Geometry  and  Trigonometry  and 
an  average  of  at  least  66%  in  Physics  and  Chemistry. 

Applicants  for  admission  to  the  course  in  Engineering  Physics,  in 
addition  to  meeting  the  general  requirements,  must  have  an  average  of 
at  least  75%  in  the  four  papers:  Algebra,  Geometry,  Trigonometry  and 
Physics.  Those  intending  to  pursue  work  in  Aeronautical  Engineering 
will  register  in  Engineering  Physics,  in  which  course  an  option  is  offered 
in  the  Third  and  Fourth  Years.  For  further  information  see  page  61. 

EQUIVALENT  CERTIFICATES 

4.  Certificates  of  the  following  examinations  recognized  as  equivalent 
in  value  to  the  Ontario  Grade  XIII  certificate,  generally  known  as 
Senior  Matriculation,  may  be  accepted  in  so  far  as  they  meet  the  admis- 
sion requirements  of  the  University  of  Toronto  in  subjects  and  per- 
centages and  conform  to  the  admission  requirements  of  the  universities 
of  the  respective  provinces.  A candidate  applying  for  admission  on  such 
certificates  must  submit  an  official  statement  of  the  marks  upon  which 
these  certificates  were  awarded. 

Quebec 

Quebec  Senior  High  School  Leaving  certificate;  the  Senior 
Matriculation  certificate  of  McGill  University. 
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Manitoba,  Saskatchewan,  Alberta 

Senior  (Grade  XII)  Matriculation  certificate. 

British  Columbia 

The  Senior  Matriculation  certificate. 

New  Brunswick,  Newfoundland,  Nova  Scotia,  Prince  Edward 
Island 

Senior  Matriculation  Certificate  of  the  Common  Examining 
Board  of  their  respective  Departments  of  Education.  Second 
and  Third  Year  Certificates  of  Prince  of  Wales  College  are  also 
accepted  from  Prince  Edward  Island. 

England  and  Wales 

Passes  in  the  General  Certificate  of  Education,  Advanced  level  in 
a mathematical  subject  and  in  either  Physics  or  Chemistry;  passes 
at  the  Ordinary  level  in  English  Language,  English  Literature,  a 
language  other  than  English  and  in  either  Physics  or  Chemistry, 
whichever  one  is  not  submitted  at  Advanced  level. 

United  States  of  America 

A United  States  High  School  Graduation  Diploma  will  not 
admit  an  applicant  to  this  Faculty. 

First  Year  College  credits  in  the  required  subjects  from 
accredited  institutions  will  be  accepted  for  admission,  provided 
satisfactory  standing  is  obtained  and  the  approximate  number  of 
semester  hours  of  credit  obtained  as  indicated: 

English  (including  an  intensive  course 


in  Literature)  6 

Algebra  3 

Analytical  Geometry  3 

Plane  Trigonometry  3 

Physics  3 

Chemistry  3 

A language  other  than  English  6 


ADMISSION  TO  ADVANCED  STANDING 

5.  An  undergraduate  of  another  university  may  be  admitted  to 
advanced  standing  on  such  conditions  as  the  Senate,  on  the  recom- 
mendation of  the  Council  of  the  Faculty,  may  prescribe. 

6.  An  applicant  for  admission  to  advanced  standing  must  submit 

with  his  application  for  admission : ( 1 ) an  official  transcript  of  his 

record  in  the  University  from  which  he  wishes  to  transfer,  showing  in 
detail  the  courses  which  he  has  completed,  with  his  standing  in  each; 
(2)  certificate  of  honourable  dismissal;  (3)  calendar  of  the  university 
giving  a full  description  of  these  courses. 
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7.  Candidates  for  admission  should  apply  to  the  Registrar  of  the 
University  for  forms  of  applications  for  admission;  they  are  required  to 
fill  in  these  forms  in  duplicate  and  return  them  to  the  Registrar  not 
later  than  September  1st,  together  with  the  following:  (a)  the  Ontario 
Grade  XIII  certificate;  (b)  any  other  evidence  of  ability  to  take  the 
work  proposed.  Failure  to  make  early  application  will  result  in  delay 
and  inconvenience  for  the  candidate. 

8.  Every  person  admitted  to  the  University  as  an  undergraduate  must, 
at  the  time  of  his  or  her  first  medical  examination  by  the  University 
Health  Service,  present  satisfactory  evidence  of  successful  vaccination, 
or  must  be  vaccinated  by  the  examining  physician. 

9.  Every  student  must  register  in  person  with  the  Secretary  of  the 
Faculty  as  prescribed  on  page  5 of  the  Calendar. 

10.  A student  who  fails  to  register  as  prescribed  in  clause  9,  must 
petition  the  Council  for  permission  to  register  late.  The  Council,  how- 
ever, reserves  the  right  to  refuse  the  permission,  or  to  impose  a penalty, 
such  penalty  to  be  reckoned  at  one  dollar  per  day,  or  part  thereof,  that 
elapses  between  the  close  of  registration  as  prescribed  and  the  filing  of 
the  petition. 

11.  A petition  for  permission  to  register  late  must  be  accompanied  by 
a deposit  equal  to  the  estimated  amount  of  the  penalty.  Should  the 
Council  decide  that  no  penalty  is  to  be  imposed,  the  deposit  will  be 
refunded. 


SPECIAL  STUDENTS 

Graduates  of  the  University  of  Toronto  and  of  recognized  universities 
who  wish  to  take  one  or  more  undergraduate  subjects  may  be  registered 
as  special  students  in  the  Faculty  of  Applied  Science  and  Engineering, 
subject  to  the  approval  of  the  teaching  department  concerned.  Applica- 
tion must  be  made  to  the  Secretary  of  the  Faculty. 

RESIDENCE  ACCOMMODATION 

There  is  a University  Men’s  Residence  (Devonshire  House)  for  which 
men  undergraduates  are  eligible  but  which  can  accommodate  only  a 
small  percentage  of  them.  Early  application  is  advisable.  Apply  to  the 
Secretary,  Men’s  Residences,  Simcoe  Hall. 

Each  of  the  four  Arts  Colleges  also  maintains  a Men’s  Residence  into 
which  some  engineering  students  are  accepted.  Further  information  may 
be  obtained  from: 

University  College — Dean  of  Men 
Victoria  College — Senior  Tutor 
Trinity  College — Registrar,  Trinity  College 
St.  Michael’s  College — The  Superior 
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The  Housing  Service  in  the  Students’  Administrative  Council  Building 
assists  students  in  finding  convenient  lodgings. 

CHILDREN  OF  WAR  DEAD  (EDUCATION  ASSISTANCE)  ACT 

Children  of  War  Dead  (Education  Assistance)  Act  provides  fees  and 
monthly  allowances  for  children  of  veterans  whose  death  was  attributable 
to  military  service.  Enquiries  should  be  directed  to  the  nearest  District 
Office  of  the  Department  of  Veterans  Affairs. 


SECTION  VI.  FEES,  DEPOSITS  AND  EXPENSES 

FEES 

1.  A student  who  desires  to  enrol  in  the  Faculty  of  Applied  Science 
and  Engineering  is  required  to  pay  at  least  the  First  Term  Instalment  of 
fees  on  or  before  the  opening  date  of  the  session,  and  before  he  can 
receive  his  registration  card  from  the  Secretary  of  the  Faculty.  The 
amount  of  the  First  Term  Instalment  of  fees  or  of  the  Total  Fee  for  the 
session  may  be  ascertained  from  the  schedule  of  fees  below. 

2.  The  Second  Term  Instalment  of  fees,  if  not  already  paid,  is  pay- 
able on  or  before  January  15th.  After  this  date  an  additional  fee  of  $3.00 
per  month  or  portion  thereof  (not  exceeding  $10.00),  will  be  imposed 
until  the  whole  amount  is  paid.  All  fees  for  the  session  must  have  been 
paid  in  full  before  the  student  can  be  admitted  to  the  annual 
examinations. 

3.  In  order  to  avoid  delay  in  registration  at  the  opening  of  the  session 
it  is  recommended  that  at  least  the  First  Term  Instalment  of  fees  be 
forwarded  by  mail  as  early  as  possible  in  September,  together  with  a 
form,  in  duplicate,  to  be  provided  by  the  Secretary  of  the  Faculty  and 
filled  out  by  the  student,  giving  his  full  name,  course,  year,  etc. 

4.  University  fees  are  payable  at  the  Office  of  the  Chief  Accountant, 
Simcoe  Hall,  which  will  be  open  for  the  receipt  of  fees  from  9 a.m.  to  5 
p.m.  daily  from  September  8th  to  23rd  (Saturdays,  September  13th  and 
20th,  9 a.m.  to  12  noon),  and  from  9 a.m.  to  1 p.m.  daily  except  Satur- 
day during  the  remainder  of  the  session.  Cheques  in  payment  of  these 
fees  should  be  made  payable  to  the  University  of  Toronto  at  par  in 
Toronto. 

5.  Each  undergraduate  enrolled  in  the  Faculty  of  Applied  Science 
and  Engineering  must  pay  annual  fees  to  the  Chief  Accountant  according 
to  the  schedule  below;  the  total  fee  in  each  case  is  made  up  of  the 
academic  fee  and  incidental  fees;  all  incidental  fees  are  payable  in  the 
first  term. 

Schedule  of  Fees 
Men 


Academic 

Year 

♦Academic 

Fee 

tlnci- 

dental 

Fees 

Total  Fee 
(if  paid  in  one 
instalment) 

First 

Term 

Instalment 

Second 

Term 

Instalment 

I-IV 

$500 

$46 

$546 

$296 

$253 

Women 

I-IV 

$500 

to 

CO 

$528 

$278 

$253 

*The  Academic  Fee  includes  the  following  fees:  — 

Tuition;  Library  and  Laboratory  Supply;  one  Annual  Examination;  Laboratory 
Fee;  Physical  Education;  and  Degree. 

+These  Incidental  Fees  include  the  following  fees:  — 

For  men — Hart  House;  Students’  Administrative  Council;  Athletic;  Health 
Service;  Engineering  Society;  Faculty  Athletic  Association. 

For  women — Students’  Administrative  Council;  Athletic;  Health  Service; 
Engineering  Society. 
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OTHER  UNIVERSITY  FEES 

6.  Each  student  is  required  to  pay  to  the  Chief  Accountant  at  the 
opening  of  the  session,  or  as  otherwise  specified,  such  of  the  following 
fees  as  may  be  required  of  him. 

EQUIVALENT  CERTIFICATE  FEE 

7.  Each  student  who  has  been  admitted  to  the  First  Year  upon  a cer- 
tificate or  certificates  granted  outside  the  Province  of  Ontario  and  cover- 
ing all  or  any  part  of  the  admission  requirements,  must  pay  a fee  of  $5.00. 

ADVANCED  STANDING  FEE 

8.  Each  student  who  has  been  admitted  to  advanced  standing  from 
another  university  or  college,  must  pay  a fee  of  $10.00. 

SPECIAL  PHYSICAL  EDUCATION  FEE 

9.  Each  student  who  has  neglected  to  complete  satisfactorily  the 
course  in  Physical  Education  of  the  First  Year,  and  who  must  take  this 
work  during  the  Second  Year  of  his  or  her  attendance  must  pay  a fee 
of  $50.00. 

SUPPLEMENTAL  EXAMINATION  FEES 

10.  Each  candidate  for  a supplemental  examination  is  required  to 
pay  a fee  to  the  Chief  Accountant  not  later  than  August  9th.  The  fee 
is  $10.00  for  one  subject  and  $5  for  each  additional  subject,  including 
laboratory  supplementals.  For  each  supplemental  examination  in  a 
laboratory  subject  requiring  special  supervision,  there  is  an  additional 
fee  of  $10.00.  The  additional  laboratory  supplemental  fee  should  not  be 
paid  until  the  candidate  is  notified  by  the  Secretary. 

SPECIAL  STUDENTS  FEES 

11.  The  fee  is  $67.00  per  subject  for  lecture  courses  and  $71.00  per 
subject  for  courses  involving  laboratories,  payable  to  the  Chief  Accountant. 

SUMMARY  OF  STUDENTS*  EXPENSES 

12.  The  following  approximate  statement  of  expenses  will  give  the 
student  a general  idea  of  the  cost  of  obtaining  an  education  in  the 
Faculty  of  Applied  Science  and  Engineering  in  the  University  of 
Toronto,  exclusive  of  personal  expenses:  — 


1.  Fees,  see  schedule,  page  25. 

2.  Board  and  Lodging,  per  week $20.00  up 

3.  Books  and  instruments,  per  year about  $100 


SECTION  VII.  COURSES  AND  DEGREES 


1.  At  the  time  of  registration  in  the  Faculty,  the  applicant  is  required 
to  indicate  the  graduating  course  in  which  he  intends  to  proceed  to  a 
degree.  There  are  nine  courses  in  Engineering,  from  which  the  selection 
may  be  made,  viz., 

Civil  Engineering  (Course  1), 

Mining  Engineering  (Course  2), 

Mechanical  Engineering  (Course  3), 

Engineering  and  Business  (Course  4), 

Engineering  Physics  (Course  5), 

Chemical  Engineering  and  Applied  Chemistry  (Course  6), 
Electrical  Engineering  (Course  7), 

Metallurgical  Engineering  (Course  8), 

Applied  Geology  (Course  9), 

Aeronautical  Engineering  (see  page  61). 

2.  The  Degree  of  Bachelor  of  Applied  Science  will  be  awarded  to 
students  who  complete  one  of  the  above  courses. 

3.  The  courses  extend  over  four  academic  years.  A student  must  pass 
in  the  work  of  each  academic  year  before  proceeding  to  the  work  of  the 
next.  See  Sec.  IX. 

4.  If,  for  any  reason,  an  undergraduate  wishes  to  change  his  course, 
he  must  petition  the  Faculty  Council  and  obtain  its  approval.  Such 
petition  should  be  submitted  by  September  15. 

5.  Students  must  conform  to  all  lecture  room  and  laboratory  regu- 
lations. Reports,  briefs,  theses,  and  drawings  become  the  property  of 
the  Council  to  dispose  of  as  it  may  see  fit.  Drawings,  briefs,  and  field 
notes  will  not  be  accepted  unless  they  have  been  made  at  the  time  and 
place  provided  in  the  time-table. 

6.  The  curricula  of  the  courses  of  instruction  are  given  in  Sec.  VIII. 

7.  Examinations  are  conducted  as  explained  in  Sec.  IX. 

8.  Students  in  Civil  Engineering,  Mining  Engineering,  Mechanical 
Engineering,  Engineering  and  Business,  Chemical  Engineering.  Elec- 
trical Engineering,  Metallurgical  Engineering  and  Applied  Geology  are 
required  to  have  practical  experience  in  offices,  shops,  or  field,  before 
their  degree  is  granted.  Students  are  asked  to  submit  certificates  of  this 
experience  as  soon  as  possible  after  the  completion  of  each  period  of 
work.  (See  Sec.  VIII.) 

GRADUATE  STUDY  AND  RESEARCH 

Facilities  are  available  in  the  Departments  of  the  Faculty,  for  grad- 
uates with  good  records  of  this  University  or  of  another  University  of 
comparable  standing,  for  post-graduate  study  and  research  leading  to 
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the  degrees  of  Master  of  Applied  Science  (M.A.Sc.)  and  Doctor  of 
Philosophy  (Ph.D.).  For  further  information  see  the  Calendar  of  the 
School  of  Graduate  Studies.  In  some  cases  financial  support  for  equip- 
ment and  salaries  of  research  assistants  may  be  obtained  through  the 
School  of  Engineering  Research,  an  organization  within  the  Faculty 
established  by  the  late  Dean  Ellis  in  1917. 

Bursaries  and  Scholarships  for  graduate  students  are  available  in 
limited  number  as  shown  on  page  123.  Many  part-time  demonstrator- 
ships are  open  which  permit  post-graduate  work  towards  a degree. 

INTERIM  HIGH  SCHOOL  ASSISTANT’S  CERTIFICATE,  TYPE  A 

Graduation  in  Engineering  Physics  is  accepted  by  the  Ontario  College 
of  Education  as  meeting  the  academic  requirements  for  admission  to  the 
course  leading  to  a Type  A certificate  in  Mathematics  and  Physics. 

Graduation  in  Civil  Engineering,  Mechanical  Engineering,  Chemical 
Engineering,  Electrical  Engineering  and  Metallurgical  Engineering  with 
an  average  of  66%  or  more  in  the  final  year  is  accepted  by  the  Ontario 
College  of  Education  as  meeting  the  academic  requirements  for  admission 
to  the  course  leading  to  a Type  A Certificate  in  Applied  Science. 

ASSOCIATIONS  OF  PROFESSIONAL  ENGINEERS 

Graduation  from  the  Faculty  of  Applied  Science  and  Engineering 
leads  to  registration  as  a Professional  Engineer  in  the  various  Asso- 
ciations of  Professional  Engineers  throughout  Canada. 


SECTION  VIII.  CURRICULUM 


The  courses  of  instruction  are  designed  to  give  the  student  a thorough 
grounding  in  the  fundamentals  of  engineering,  and,  in  addition,  sufficient 
familiarity  with  the  practical  application  of  the  principles  to  make  him 
useful  upon  graduation.  The  courses  are  very  similar  in  the  First  Year 
with  the  exception  of  Engineering  Physics.  In  the  succeeding  years 
specialization  develops  to  some  extent  with  provision  in  the  Third  and 
Fourth  years  for  optional  subjects  in  some  of  the  graduating  courses. 

In  the  teaching  of  fundamentals,  instruction  is  not  confined  wholly  to 
Applied  Science.  As  the  future  engineer  is  vitally  concerned  with  the 
development  of  the  country,  it  is  essential  that  he  be  instructed  in  the 
rudiments  of  economics,  administration,  and  business,  which,  with  his 
scientific  training,  will  enable  him  to  increase  his  usefulness  to  the  full. 

Recognizing  the  growing  emphasis  of  outstanding  engineers  and  of  the 
great  professional  organizations  on  the  importance  of  breadth  in  engi- 
neering education,  this  Faculty  liberalized  its  curricula,  effective  with 
the  session  1944-45.  The  subjects  that  are  considered  to  belong  to  the 
liberal  system,  involving  about  6 per  cent  of  the  total  time  of  four 
undergraduate  years,  are  the  following:  English,  Economics,  Modern 
World  History,  Political  Science  and  Philosophy  of  Science. 

Care  has  been  taken  to  co-ordinate  the  liberal  studies  of  the  cur- 
riculum in  such  a manner  as  to  form  an  integrated  whole.  Each  derives 
support  from  those  that  have  gone  before  and  is  the  better  understood 
by  reason  of  them. 

While  a knowledge  of  these  subjects  does  not  form  a part  of  the 
technical  equipment  of  the  engineer,  it  does  add  markedly  to  his  ability 
to  function  as  a broadly  educated  and  effective  citizen  and  thereby 
advances  the  prestige  of  his  profession  and  himself  in  the  mind  of  the 
general  public. 

The  student  who  thoughtfully  attends  to  what  is  offered  in  this  so- 
called  humanistic-social  programme  and  follows  it  by  self-directed  read- 
ing and  reflection  will  without  question  add  notably  to  his  qualifications 
for  ultimate  professional  leadership.  He  will  be  the  better  able  to  dis- 
charge the  double  obligation  laid  upon  him — to  perform  his  technical 
duties  efficiently  and  honourably  and  equally  to  contribute  to  the  poli- 
tical, social,  and  cultural  welfare  of  the  community  and  country  in 
which  he  lives. 

In  some  graduating  courses,  laboratory  work  in  the  Fourth  Year  con- 
sists of  the  investigation  of  some  specific  problem.  In  all  instances,  the 
student’s  knowledge  of  the  original  literature  and  primary  sources  of 
information  is  extended,  and  he  is  given  a very  desirable  and  useful 
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training  in  methods  of  research.  In  this  way  the  undergraduate  course  is 
linked  with  the  graduate  courses  and  with  the  work  of  the  School  of 
Engineering  Research  (page  28). 

As  part  of  the  laboratory  instruction,  excursions  to  places  of  technical 
interest,  both  in  Toronto  and  elsewhere,  are  arranged  by  the  staff.  These 
excursions  are  treated  as  laboratory  periods  with  the  same  requirements 
as  to  attendance  and  reports. 

On  the  following  pages  of  this  section,  the  curriculum  for  each  course 
is  set  forth  in  detail.  The  time  devoted  to  lectures  and  practical  work  is 
indicated  as  accurately  as  possible,  but  is  subject  to  modification  as 
occasion  may  require.  The  programme  and  regulations  regarding  the 
courses  of  study  and  examination,  contained  in  this  Calendar,  hold  good 
for  this  academic  year  only,  and  the  Faculty  of  Applied  Science  and  Engi- 
neering does  not  bind  itself  to  adhere  for  the  whole  period  of  a student’s 
course  to  the  conditions  here  laid  down. 

Communications  relating  to  curricula,  instruction,  and  examinations 
in  the  Faculty  of  Applied  Science  and  Engineering  should  be  sent  to 
the  Secretary  of  the  Faculty. 

For  information  regarding  the  courses  of  study  leading  to  the  post- 
graduate degrees,  Master  of  Applied  Science,  and  Doctor  of  Philosophy, 
see  the  calendar  of  the  School  of  Graduate  Studies,  which  gives  full 

particulars. 


FIRST  YEAR  CURRICULUM 

The  courses  in  Mechanical  Engineering,  Engineering  and  Business, 
Chemical  Engineering,  Electrical  Engineering  and  Metallurgical  Engi- 
neering, designated  as  Division  A have  a common  First  Year  and  the 
courses  in  Civil  Engineering,  Mining  Engineering  and  Applied  Geology 
have  a common  First  Year  differing  from  that  of  Division  A only  in 
that  Surveying  is  included.  The  First  Year  curriculum  in  Engineering 
Physics  is  designated  as  Division  C. 

A student,  on  petition  to  the  Council,  may  be  permitted  to  change 
his  course  at  the  end  of  the  First  Year. 


FIRST  YEAR  CURRICULUM 


Division  A 

Mechanical  Engineering 
Engineering  and  Business 
Chemical  Engineering 
Electrical  Engineering 
Metallurgical  Engineering 


Division  R 

Civil  Engineering 
AND  Mining  Engineering 
Applied  Geology 
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First  Year  Subjects 
Divisions  A & B 

Subject 

No. 

1 

First 

Lect. 

lours  pi 

Term 

Lab. 

er  week 

Second 

Lect. 

1 Term 

Lab. 

Chemistry  

221,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

275 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Analytical  Geometry 

492,  275 

1 

1 

1 

] 

Calculus 

490,  275 

2 

!•  3 

2 

1 ^ 

Descriptive  Geometry 

269 

1 

J 

1 

J 

Physics: 

Electricity 

330 

2 

1 

1 

2 

] 

Mechanics 

20 

2 

1 

L 

2 

l 3 

Structure  and  Properties 

! 'J 

1 

of  Matter 

676,  677 

2 

j 

2 

1 

Physical  Education 

640 

- 

2 

- 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying  (Division  B only) . . . 

710,  712 

1 

3 

■ 

“ 

Division  C 
Engineering  Physics 


First  Year  Subjects 
Division  C 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

223,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

276 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Algebra  and  Geometry 

502,  276 

2 

- 

2 

- 

Calculus 

503,  276 

2 

- 

2 

- 

Descriptive  Geometry 

269 

1 

- 

1 

- 

Physics: 

Electricity 

331 

2 

- 

2 

- 

Statics 

21 

2 

- 

- 

- 

Properties  of  Matter; 

Mechanics  and  Heat 

650,  651 

3 

4 

3 

4 

Physical  Education 

640 

— 

2 

2 
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CIVIL  ENGINEERING 
(Course  1) 

The  normal  course  in  Civil  Engineering  has  been  so  designed  as  to  be 
broad  and  comprehensive,  with  a view  to  meeting  not  only  the  needs  of 
those  who  have  definitely  decided  to  enter  this  branch  of  the  profession, 
but  also  of  those  who  desire  a technical  training  of  such  a basic  character 
as  to  enable  them  to  enter  various  other  fields  of  technical  employment. 
Concurrent  with  the  instruction  in  engineering  subjects,  sufficient  atten- 
tion is  given  to  economic,  legal,  and  administrative  matters  to  make  the 
graduate  in  this  course  fitted  to  enter  not  only  upon  such  work  as 
Municipal  Engineering,  Sanitary  Engineering,  Highway  Engineering, 
Railway  Engineering,  Geodetic  Surveying,  Structural  Engineering,  and 
Hydraulic  Engineering,  but  also  upon  administrative  and  executive  work 
in  both  engineering  and  industrial  undertakings. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  ben  assigned  to  the  subjects  referring  to  a 
more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  109). 


FIRST  YEAR  CURRICULUM— DIVISION  B,  page  31 


Second  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491 

2 

- 

2 

- 

Descriptive  Geometry 

272 

1 

- 

1 

- 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

n 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

284 

_ 

9 

_ 

6 

Least  Squares 

494 

- 

- 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Practical  Astronomy 

200 

1 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

714,  716 

1 

6 

1 
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Third  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Elasticity 

33 

1 

- 

1 

_ 

Cements  and  Concrete 

35,  44 

1 

3 

1 

- 

Structural  Engineering 

Engineering  Problems 

28 

2 

— 

2 

- 

and  Drawing 

297 

- 

9 

- 

9 

Business 

310 

- 

- 

1 

- 

Construction  Surveying 

718 

- 

- 

2 

- 

Control  Surveys  and  Mapping  . 

201 

- 

■ - 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Engineering  Geology 

382,  383 

2 

2 

2 

2 

Heat  Engines,  Theory 

427,  428 

1 

- 

1 

2 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Machinery 

463,  464 

2 

3 

- 

- 

Modern  World  History 

324 

2 

- 

2 

- 

Photogrammetry 

75 

1 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Survey  Camp 

720 

— 

Students  in  Civil  Engineering  are  required  to  state  not  later  than 
June  30th  following  the  completion  of  their  Third  Year  the  options  they 
desire  to  pursue  in  the  Fourth  Year.  Permission  to  enter  upon  an  option 
must  be  sought  from  the  Council.  This  may  be  withheld  if  the  number  of 
students  offering,  or  conditions  existing  at  the  time,  render  it  impracticable 
to  give  this  work. 
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Fourth  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Engineering  Law 

314 

1 

— 

_ 

_ 

English 

611 

1 

- 

1 

- 

Highway  Engineering 

217 

1 

- 

2 

- 

Hydraulics 

445,  446 

2 

3 

2 

3 

I ndustrial  Management 

318 

1 

- 

1 

- 

Municipal  Administration 

and  Contracts 

216 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Reinforced  Concrete 

41,  42 

2 

1 \ 

1 

Is 

Sanitary  Engineering 

214,  215 

1 

3 

1 

3 

Thesis  and  Public  Speaking.  . . . 

730 

1 

- 

1 

- 

Town  and  Regional  Planning.  . 

218 

1 

- 

- 

- 

And  either  of  the  following 
groups  of  subjects: 

Group  A 

Mechanics  of  Materials 

38 

- 

3 

- 

3 

Soil  Mechanics 

and  Foundations 

40,  50 

2 

- 

1 

3 

Structural  Design 

43,  299 

1 

3 

1 

3 

Theory  of  Structures 

36,  37 

2 

U 

2 

U 

Group  B 

Adjustment  of  Observations.  . . 

523 

- 

- 

- 

3 

Astronomy 

202,  203 

1 

3 

- 

- 

Geodesy 

204,  205 

- 

- 

2 

3 

Photogrammetry 

77.  78 

2 

3 

1 

3 

Survey  Camp 

721 

- 

- 

) - 

- 

Town  and  Regional  Planning  . . 

219,  220 

- 

- 

1 2 

3 
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MINING  ENGINEERING 
(Course  2) 

The  course  in  Mining  Engineering  provides  a broad  training  in  the 
fundamentals  of  engineering. 

The  graduate  is  therefore  well  prepared  to  enter  any  of  the  many 
phases  of  the  mineral  industry  such  as  the  exploration  and  development 
of  new  mineral  areas,  the  mining  of  mineral  deposits  by  both  surface  and 
underground  methods,  and  the  milling  and  metallurgical  treatment  of 
the  ores  and  products.  The  field  of  the  engineer  in  the  mining  of  precious 
metals,  copper,  lead,  zinc  and  nickel  in  Canada  is  now  augmented  by 
the  production  of  iron,  titanium  and  uranium.  Engineering  is  also  in- 
creasingly important  in  the  mining  and  treatment  of  industrial  minerals 
such  as  asbestos,  limestone  and  gypsum.  Moreover,  the  expanding  world 
market  for  mineral  products  is  necessitating  the  utilization  of  ore  deposits 
which  require  the  application  of  the  most  advanced  technological  methods. 

The  course  in  Mining  combines  in  well  balanced  proportions,  studies 
in  the  fields  of  mathematics,  geology,  chemistry,  structures,  mechanics, 
electricity,  metallurgy,  and  economics  and  business,  together  with  courses 
having  particular  reference  to  mining.  In  view  of  the  large  proportion  of 
mining  graduates  employed  in  production  and  supervision,  the  adminis- 
trative viewpoint  is  emphasized  throughout  the  course. 

With  such  diversified  training,  the  Mining  Engineer  is  capable  of 
successful  participation  in  all  branches  of  industry  and  commerce. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  109. 

FIRST  YEAR  CURRICULUM— DIVISION  B,  page  31 


Second  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Calculus 

491 

2 

- 

2 

- 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

11 

Engineering  Problems 

and  Drawing 

287 

_ 

u 

u 

Heat  Engines,  Elementary 

420 

1 

- 

- 

- 

Historical  and  Stratigraphic 
Geology 

393 

_ 

3 

_ 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 
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Second  Year  Subjects 
Course  2 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Mining 

165 

- 

- 

1 

2 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

3 

2 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Hours  per  week 


Third  Year  Subjects 
Course  2 

Subject 

No. 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Cements  and  Concrete 

35 

1 

- 

1 

- 

Elementary  Structural 

Engineering 

29 

1 

1 

Engineering  Problems 

and  Drawing 

298 

_ 

_ 

3 

Fluid  Mechanics 

440,  441 

2 

- 

- 

Geological  Field  Work 

411 

- 

- 

- 

- 

Heat  Engines,  Theory 

427,  428 

1 

n 

1 

- 

Metallurgy 

539 

- 

- 

1 

- 

Mineral  Dressing 

180,  182 

2 

- 

2 

6 

Mining 

168 

2 

- 

- 

- 

Mining  Laboratory 

169 

- 

3 

- 

2 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Summer  Essays 

192 

- 

2 

- 

- 

Survey  Camp 

720 

- 

- 

- 

- 

Theory  of  Measurements 

190 

1 

- 

- 

- 

(not  given  1958-59) 

Wet  Analysis 

162 

_ 

3 

_ 

3 
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Fourth  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

English 

611 

1 

- 

1 

- 

Glacial  Geology 

and  Ground  Water 

384,  412 

1 

1 

Hydraulics 

451 

- 

- 

1 

- 

Machine  Design 

469,  470 

1 

- 

1 

3 

Metallurgy 

555,  556 

1 

- 

1 

3 

Mine  Operation 

and  Management 

170,  172 

2 

2 

2 

6 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mine  Ventilation 

175,  176 

2 

3 

- 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Ore  Dressing 

183,  184 

1 

6 

1 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403 

2 

1 

- 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

- 

5^ 

- 

6 

38 


APPLIED  SCIENCE  AND  ENGINEERING 


MECHANICAL  ENGINEERING 
(Course  3) 

The  mechanical  engineer  is  concerned  with  the  production  and  the 
use  of  power,  and  it  is  part  of  his  work  to  design  and  manufacture  suit- 
able machinery  for  this  purpose,  and  to  install  and  operate  it.  The  in- 
ternal combustion  engine  and  the  steam  turbine  are  the  products  of  his 
effort,  and  he  applies  these  prime  movers  to  automobiles,  aeroplanes, 
locomotives,  and  other  purposes.  His  work  also  includes  the  design  of 
water  turbines  and  their  use  in  hydro-electric  systems. 

Other  branches  of  his  work  are  the  making  of  designs  for  air  com- 
pressors, machine  tools,  pumps,  refrigerating  machines  and  their  appli- 
cation to  storage  warehouses  and  ice-making,  heating  and  ventilating 
equipment,  materials-handling  and  conveying  plants,  and  generally  all 
mechanical  work.  General  industrial  and  administrative  problems  are 
considered. 

The  course  of  study  has  been  devised  to  equip  men  for  work  in  the 
general  field  of  mechanical  and  industrial  engineering. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  109. 

FIRST  YEAR  CURRICULUM— DIVISION  B,  page  31 


Second  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits.  . . 

367,  368 

- 

_ 

2 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

286 

_ 

6 

_ 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461 

2 

- 

2 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Theory  of  Machines 

465,  466 

3 

3 

3 

3 

Treatment  of  Technical  Data.  . 

449 

3 
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I'hird  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First 

4'erm 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business 

310 

_ 

_ 

1 

_ 

Differential  Equations 

507 

1 

- 

1 

- 

Pilectronics 

345,  346 

2 

u 

- 

- 

Electrical  Machines 

Elementary  Structural 

377,  378 

2 

H 

2 

3 

Engineering 

29,  298 

1 

3 

1 

3 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Heat  Engineering 

422 

2 

- 

2 

- 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

3 

Machine  Design 

467,  468 

2 

6 

2 

6 

Modern  World  History 

324 

2 

- 

2 

- 

Physical  Metallurgy 

537 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Fourth  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

f'irst 

I'erm 

Second  4'erm 

Lect. 

Lab. 

Lect. 

Lab. 

Engineering  Law 

314 

1 

- 

- 

- 

English 

611 

1 

- 

1 

- 

Heat  Engine  Laboratory 

426 

- 

5 

- 

5 

Heat  Power  Engineering 

424 

2 

- 

2 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

u 

Hydraulics 

442,  443,  44-: 

2 

5 

3 

6 

Industrial  Management 

318 

1 

- 

1 

- 

Internal  Combustion 

425 

1 

- 

1 

- 

Machine  Design 

-173,  474 

2 

5 

2 

6 

Philosophy  of  Science 

.326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Reinforced  Concrete 

46,.  300 

2 

3 

- 

- 

Thesis 

730 

1 

1 

~ 

.3 
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ENGINEERING  AND  BUSINESS 
(Course  4) 

The  Engineering  and  Business  Course  is  primarily  an  engineering 
training  with  less  emphasis  on  technical  instruction  and  more  emphasis 
on  business  and  industrial  engineering  than  is  the  case  with  other  courses. 
The  technical  training  provides  the  graduate  with  the  basic  principles  of 
the  general  courses  in  Civil,  Mechanical,  Chemical,  Electrical  and 
Metallurgical  engineering.  The  business  training  provides  the  graduate 
with  some  of  the  basic  principles  of  business  which  engineers  frequently 
encounter,  such  as  economics,  accounting,  statistics,  marketing,  policy 
and  industrial  management. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a m.ore  detailed  description  of  each,  e.g.,  Calculus  491,  page  109. 


FIRST  YEAR  CURRICULUM— DIVISION  A,  page  31 


CURRICULUM— ENGINEERING  AND  BUSINESS 


41 


Second  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Accounting 

306 

2 

- 

2 

- 

Alternating-Current  Circuits. . . 

367,  368 

- 

- 

2 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

3 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

288 

_ 

6 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461 

2 

- 

2 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Treatment  of  Technical  Data.  . 

449 

3 

~ 

Third  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Economics 

308 

2 

- 

2 

_ 

Differential  Equations 

507 

1 

- 

1 

- 

Electronics 

345,  346 

2 

n 

- 

- 

Elementary  Structural 

Engineering 

29,  298 

1 

6 

1 

3 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Heat  Engines,  Theory 

421,  423 

2 

- 

2 

3 

Industrial  Management  A 

321 

2 

- 

2 

- 

Machine  Design 

467,  468 

2 

3 

2 

3 

Modern  World  History 

324 

2 

- 

2 

- 

Physical  Metallurgy 

527 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Statistics 

307 

2 

2 

2 

2 
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Fourth  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  weel 

First 

lYrm 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business  Policy 

309 

3 

2 

3 

2 

Electric  Machines 

342,  343 

2 

3 

- 

- 

Engineering  Law 

314 

1 

- 

- 

- 

English 

on 

1 

- 

1 

- 

Industrial  Management  B 

328 

2 

3 

2 

Industrial  Psychology 

329 

2 

- 

2 

- 

Illumination  and  Acoustics.  . . . 

91,  92 

2 

3 

2 

3> 

Manufacturing  Processes 

470,  477 

2 

3 

2 

3 

Philosophy  of  Science 

320 

2 

- 

- 

- 

Physical  Metallurgy 

559,  500 

1 

- 

1 

Practical  Experience 

090 

- 

- 

- 

- 

Structural  Engineering 

47,  301 

2 

- 

2 

3 

Thesis 

730 

1 

2 

1 

2 
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ENGINEERING  PHYSICS 
(Course  5) 

Admission  to  and  promotion  in  this  course  is  granted  only  to  students 
who  meet  the  special  requirements  set  forth  on  page  21  of  this  Calendar. 

The  course  is  designed  to  afford  a training  in  Mathematics  and  Physics 
beyond  that  which  it  is  possible  to  give  in  the  other  undergraduate 
courses  in  engineering.  It  is  believed  that  a wider  and  more  thorough 
acquaintance  with  the  basic  sciences  will  bring  to  the  student  a readier 
appreciation  of  the  nature  of  the  technical  problems  with  which  he  will 
later  be  confronted  and  a greater  facility  in  the  solution  of  them.  A 
course  of  the  kind  offered  should  consequently  be  of  particular  value  to 
those  who  desire  to  enter  governmental  or  industrial  research  labora- 
tories, or  who  wish  to  engage  in  any  original  work  of  investigation  or 
development  in  the  field  of  applied  physics. 

Throughout  the  four  years  of  the  course  an  effort  is  made  to  maintain 
the  practical  point  of  view  in  the  theoretical  instruction.  This  is  effected, 
in  part,  by  adopting  wherever  possible  the  engineering  viewpoint  in  the 
teaching  of  mathematical  and  scientific  subjects,  and,  in  part,  by  the 
inclusion  of  certain  basic  engineering  instruction. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Algebra  and  Calculus,  502, 
page  110. 
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Second  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First 

'Ferm 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Differential  Calculus 

504 

2 

- 

2 

_ 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits 

354,  356 

2 

1| 

2 

u 

Inorganic  Chemistry 

237 

1 

- 

2 

- 

Integral  Calculus  and 

Differential  Equations 

505 

2 

_ 

2 

_ 

Mathematical  Problems 

495 

- 

3 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Physical  Chemistry 

238 

2 

- 

1 

- 

Physics 

652,  655 

3 

6 

3 

3 

Probability  and 

Numerical  Methods 

501 

2 

2 

Theoretical  Mechanics 

520 

1 

- 

1 

- 

Third  Year  Subjects 
Course  5 

Hours  per  week 

Subject 

First  Term 

Second  Term 

No. 

Lect. 

Lab. 

Lect. 

Lab. 

Advanced  Mechanics 

27 

2 

- 

2 

- 

Differential  Equations 

509 

1 

1 

1 

1 

Electronics 

366, 379 

2 

H 

2 

H 

Modern  World  History 

324 

2 

2 

Physical  Laboratory 

Thermodynamics  and  Kinetic 

659 

— 

3 

— 

3 

Theory 

657 

2 

- 

2 

- 

Theory  of  Functions 

508 

1 

1 

1 

1 

And  one  of  the  following  options  which  must  be  continued  in  the  Fourth 
Year. 


Option  5a,  Aeronautics 

Aircraft  Design 

10,  11 

- 

- 

1 

3 

Analysis  of  Aircraft  Structures. 

7,8 

2 

3 

1 

U 

Fluid  Mechanics 

12, 15 

2 

u 

2 

n 

Heat  Engines  Theory 

420,  421,423 

2 

3 

2 

- 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5c,  Chemical 

Chemical  Theory  B 

240 

2 

- 

2 

- 

Chemical  Laboratory 

249 

- 

6 

- 

6 

Crystallography 

390 

1 

- 

1 

- 

Fluid  Mechanics 

12, 15 

2 

u 

2 

u 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5e,  Electricity 

Acoustics 

97,98 

2 

H 

- 

- 

Electrical  Machines 

377,  378 

2 

U 

2 

3 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids . . . 

656 

1 

- 

1 

- 

Option  5g,  Geophysics 

Engineering  Geology 

382,  383 

2 

2 

2 

2 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Physical  Metallurgy 

561 

1 

- 

1 

— ■ 

Physics  of  Solids  and  Fluids . . . 

656 

1 

- 

1 

- 

Structural  Geology 

397,398 

1 

3 

1 

3 

Option  5m,  Physical  Metallurgy 

Crystallography 

390 

1 

- 

1 

- 

Machine  Design 

471,  472 

1 

3 

1 

3 

Physical  Metallurgy 

533,  534 

2 

3 

2 

3 

Physics  of  Solids  and  Fluids . . . 

656 

1 

— 

1 

— 

Option  5n,  Atomic  Energy 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561,534 

1 

3 

1 

3 

Fluid  Mechanics 

12, 15 

2 

u 

2 

U 

Option  5s,  X-Rays  and 
Spectroscopy 

Crystallography 

390 

1 

1 

Geometrical  Optics 

660,  661 

1 

3 

1 

- 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids . . . 

656 

1 

— 

1 

Option  5t,  Thermodynamics 

u 

Fluid  Mechanics 

12,  15 

2 

u 

2 

Heat  Engineering 

422,  423 

2 

3 

2 

3 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 
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Students  in  Engineering  Physics  are  required  to  state  at  the  beginning 
of  the  Third  Year  the  options  they  desire  to  pursue  in  the  Third  and  Fourth 
Years.  Permission  to  enter  upon  an  option  must  be  sought  from  the 
Council.  This  may  be  withheld  if  the  number  of  students  offering,  or 
conditions  existing  at  the  time,  render  it  impracticable  to  give  this  work. 


Fourth  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5a,  Aeronautics 

Aircraft  Propulsion 

9,  14 

2 

2 

1 

Aircraft  Design 

3,  4 

2 

6 

2 

3 

Analysis  of  Aircraft  Structures. 

5,  6 

2 

3 

2 

3 

Applied  Aerodynamics 

1,2 

2 

41 

2 

41 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

_ 

2 

_ 

English 

611 

1 

- 

1 

- 

Gas  Dynamics 

13,  16 

2 

n 

2 

n 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Thesis 

730 

- 

- 

1 

- 

Option  5c,  Chemical 
(commencing  Session  1959-60) 
Atomic  Physics 

663 

3 

3 

Chem.  Eng.  Laboratory 

252 

- 

6 

- 

9 

Chem.  Eng.  Thermodynamics 
and  Kinetics 

256 

2 

2 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Diffusion  and  Mass  Transfer . . 

261 

2 

- 

2 

- 

English 

611 

1 

- 

1 

- 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Organic  Chemistry 

250,  258 

2 

3 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis  Seminar 

730 

1 

— 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5e,  Electricity 

Atomic  Physics 

663 

3 

3 

Circuit  Analysis 

350 

2 

- 

2 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Communications  II 

362,  363 

- 

- 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electric  Control  Systems 

357,  358 

2 

I5 

2 

n 

English 

611 

1 

- 

1 

- 

Transmission  at  Low  and 

High  Frequency 

352 

3 

_ 

_ 

_ 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Communications  III 

371 

- 

- 

2 

- 

Option  5g,  Geophysics 

Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electromagnetic  Theory, 

Applied . 

365 

2 

2 

English 

611 

1 

- 

1 

- 

Geophysics 

670,  672 

2 

6 

2 

6 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Petroleum  Geology 

407,  408 

2 

- 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physics  of  the  Earth 

675 

2 

- 

2 

- 

Thesis  Seminar 

730 

— 

1 

— 
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Fourth  ^’^£AR  Subjects 
Course  5 — Continued 

Subject 

No. 

1 

Hours  per  week 

Fir^t 

I'erm 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  6ni,  Physical  Metallurgy 
Atomic  Physics 

6G3 

3 

3 

Communications  I 

360,  361 

3 

3 

- 

- 

Crystallography 

390 

1 

- 

1 

- 

DilTerential  Equations  of 

A/]athematical  Physics 

521 

2 

2 

Electromagnetic  'Pheory, 

Applied 

365 

2 

_ 

2 

English 

611 

1 

- 

1 

- 

Metal  Physics  Seminar 

563 

- 

3 

- 

3 

Operational  Methods 

364 

2 

- 

2 

- 

Physical  Afetallurgy 

557,  562 

2 

- 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis  Seminar 

730 

- 

- 

1 

- 

X-Ray  Crystallography 

415 

- 

- 

2 

- 

Option  5n,  Atomic  Energy 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electric  Control  Systems 

357,  358 

2 

u 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

2 

English 

611 

1 

- 

1 

- 

Gas  Dynamics 

13,  16 

2 

u 

2 

Heat  Transfer 

433 

1 

- 

1 

- 

Nuclear  Reactor  Theory 

664 

2 

- 

2 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis  Seminar 

730 

1 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Options  5s,  X-Rays 
and  Spectroscopy 

Analysis  of  Materials  by 
Spectrographic  and  X-Ray 
Methods 

669 

1 

1 

Atomic  Physics 

663 

3 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

_ 

Electromagnetic  Theory, 
Applied 

365 

2 

_ 

2 

_ 

English 

611 

1 

- 

1 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Optics,  Advanced 

666 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

9 

- 

9 

Thesis  Seminar 

730 

- 

- 

1 

- 

Option  St,  Thermodynamics 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

_ 

Electrical  Machines 

377,  378 

2 

2 

3 

English 

611 

1 

- 

1 

- 

Gas  Dynamics 

13,  16 

2 

n 

2 

Heat  Engineering  Laboratory . . 

426 

- 

3 

- 

3 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Heat  Transfer  . 

433 

1 

- 

1 

- 

Refrigeration  and 

Air  Conditioning 

429 

1 

__ 

1 

Internal  Combustion  Engines.  . 

425 

1 

- 

1 

- 

Machine  Design 

478 

1 

- 

1 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Vibration  Engineering 

99,  100 

1 

3 

1 

3 
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CHEMICAL  ENGINEERING  AND  APPLIED  CHEMISTRY 
(Course  6) 

The  chemical  engineer  is  concerned  with  the  development  and  opera- 
tion of  processes  by  means  of  which  matter  is  chemically  altered  to  a 
more  useful  form,  and  in  the  design,  construction,  operation  and  man- 
agement of  plant  in  which  to  effect  such  changes.  Apart  from  such 

obviously  chemical  processes  as  those  concerned  with  the  production  of 

acids,  alkalis,  salts,  petroleum,  rubber  products,  pulp  and  paper,  ex- 
plosives, paints  and  varnishes,  soap,  plastics,  etc.,  there  are  many  indus- 
trial processes  where  chemistry  plays  a part,  or  where  a knowledge  of 
chemistry  is  valuable.  There  is  thus  a wide  field  of  endeavour  for  the 

chemical  engineer.  In  order  to  equip  a student  to  enter  this  field,  the 

course  in  chemical  engineering  is  intended  to  provide  the  student  with 
training  in  the  principles  of  the  major  divisions  of  chemistry  and 
chemical  engineering,  together  with  an  understanding  of  such  other 
engineering  subjects  as  thermodynamics,  hydraulics,  electricity,  mechan- 
ics of  materials,  and  machine  design. 

As  part  of  the  work  of  the  Fourth  Year  each  student  is  assigned  a 
problem  involving  original  investigation,  in  order  to  let  him  apply  to 
some  extent  what  he  has  learned,  and  to  introduce  him  to  the  chemical 
literature.  It  also  serves  as  an  introduction  to  research  for  those  who  are 
attracted  to  it,  and  who,  because  of  their  basic  training  are  equipped  to 
carry  on  research  in  chemistry  or  chemical  engineering  at  the  graduate 
level  or  in  laboratories  outside  the  university. 

For  those  students  considering  taking  up  the  teaching  of  science  as  a 
profession,  the  nature  and  extent  of  the  thesis  subject  in  the  Fourth 
Year  may  be  modified  to  allow  the  student  to  take  such  other  in- 
struction as  may  be  necessary  to  shorten  the  time  required  before  be- 
coming professionally  qualified. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  109. 
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Second  Year  Subjects 
Course  G 

Subject 

No. 

Hours  per  week 

First 

Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

232,  233 

2 

9 

_ 

Analytical  Chemistry 

Laboratory 

229 

- 

- 

- 

- 

Calculus 

491,  287 

2 

Li 

2 

Li 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

375,  376 

2 

3 

2 

3 

Industrial  Chemistry 

230,  235 

3 

- 

- 

12 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23 

2 

- 

2 

- 

Organic  Chemistry 

234 

- 

- 

3 

- 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

~ 

— 

~ 

- 

Third  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemical  Laboratory 

249 

- 

6 

- 

6 

Chemical  Theory  A 

239 

1 

- 

1 

- 

Chemical  Theory  B 

240 

2 

- 

2 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

246,  247 

2 

u 

- 

- 

Heat  Engines,  Theory 

431,  423 

2 

- 

- 

3 

Industrial  Chemistry 

Introduction  to  Mass 

241 

- 

- 

3 

— 

and  Heat  Transfer 

242 

2 

- 

2 

3 

Modern  World  History 

324 

2 

- 

2 

- 

Organic  Chemistry 

244,  245 

2 

9 

2 

6 

Practical  Experience 

690 

- 

- 

- 

- 

Public  Speaking 

319 

1 

1 
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Fourth  Year  Subjects 
Course  G 

Subject 

No. 

Hours  per  week 

First  Term 

Second  4'erm 

Lect.  1 

Lab. 

Lect. 

Lab. 

Applied  Mathematics  in 

Chemical  Engineering 

255 

3 

Chemical  Engineering  Thermo- 
dynamics and  Kinetics 

256 

i 

2 

2 

' 

Chemical  Engineering 

Laboratory 

251 

_ 

10 

_ 

_ 

Chemical  Plant  Design 

254 

1 

- 

- 

3 

English 

611 

1 

- 

1 

- 

Fluid  Mechanics 

452,  453 

2 

3 

- 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

478,  470 

2 

- 

2 

3 

Mass  Transfer  Operations 

253 

2 

- 

2 

- 

Organic  Chemistry 

257 

1 

- 

1 

- 

Philosophy  of  Science 

326 

- 

1 

Thesis 

730 

_ 

3 

- 

18 
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ELECTRICAL  ENGINEERING 
(Course  7) 

In  following  his  profession,  an  electrical  engineer  will  find  necessary  a 
knowledge  of  many  fields  in  addition  to  that  of  applying  things  electrical 
for  the  benefit  of  humanity.  For  this  reason  the  course  includes  not  only 
mathematics,  mechanics,  physics  and  chemistry,  but  also  heat  engines, 
hydraulics,  theory  of  mechanisms,  machine  design,  business,  economics, 
engineering  law,  and  other  non-electrical  subjects. 

In  the  electrical  field  much  time  is  given  to  the  calculation  of  circuits 
of  electric,  magnetic,  and  dielectric  types,  methods  of  measurement  of 
various  quantities  in  direct  and  alternating  current  circuits,  theory  of 
generators,  motors,  magnets,  and  other  apparatus,  design,  electrical  trans- 
mission of  energy,  and  many  related  matters  of  interest.  A great  variety 
of  problems  for  solution  is  one  means  of  developing  understanding.  In 
the  Fourth  Year  the  proportion  of  time  given  to  electrical  engineering 
is  much  greater  than  in  earlier  years. 

A training  of  this  nature  should,  with  subsequent  experience,  enable  a 
student  to  develop  into  a useful  and  valued  member  of  the  profession, 
whether  his  natural  abilities  lead  him  into  technical,  commercial,  or 
administrative  responsibilities. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  109. 
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Second  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  I 

332 

2 

_ 

_ 

- 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491,  288 

2 

3 

2 

3 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Fundamentals 

333 

2 

- 

2 

- 

Electrical  Laboratory 

and  Problems 

334 

_ 

_ 

_ 

6 

Electricity 

338 

- 

- 

2 

- 

Elementary  Heat  Engines 

420 

1 

- 

- 

- 

Elementary  Machine  Design. . . 

462 

- 

- 

2 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

288 

— 

6 

_ 

3 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 1 

- 
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Third  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  II 

341 

2 

- 

2 

_ 

Business 

310 

- 

- 

1 

- 

Direct  Current  Machines 

339 

2 

- 

- 

- 

Electrical  Problems 

335 

- 

2 

- 

4 

Electrical  Laboratory 

344 

- 

3 

- 

3 

Electronics 

337 

2 

- 

2 

n 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

- 

Fluid  Mechanics 

440,  441 

2 

3 

2 

- 

Machine  Design 

Mathematical  Applications  in 

475,  468 

2 

— 

2 

3 

Electrical  Engineering 

336 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Practical  Experience 

690 

“ 
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Fourth  Year  Subjects 
Course  7 

! 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current 

Machinery  I 

i 

353 

i 

1 

1 3 

Circuit  Analysis 

351 

2 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Electrical  Laboratory 

355 

- 

3 

- 

1 h 

Electrical  Problems 

and  Seminar 

359 

1 2 

1 

_ 1 

2 

Electric  Control  Systems 

357,  358 

2 

u 

2 

Engineering  Law 

314 

1 

1 

English 

611 

1 

1 

1 ” 

I 

1 - 

Industrial  Management 

318 

1 ! 

! - 

1 

1 _ 

Philosophy  of  Science 

326 

2 

- 

1 

- ! 

1 

Practical  Experience 

690 

- 

- 

- 

_ 

Thesis 

730 

- 

- 

- 

Transmission  at  Low  and 

High  Frequencies 

352 

3 

- 

i - 

1 

And  one  of  the  following  groups 
of  subjects: 

Group  A 

Acoustics 

82,  83 

1 

2 

1 

i 

I 5 

Communications  II 

362 

- 

- 

3 

- 

Communications  III 

371 

- 

- 

2 

- 

Communications  Laboratory.  . . 

363 

- 

- 

- 

4| 

Group  B 
Alternating-Current 

Machinery  II 

369,  370 

2 

u 

Electric  Power  Systems 

373 

- 

- 

2 

2 

Illumination 

93,  94 

2 

1 3 

1 

CURRICULUM— METALLURGICAL  ENGINEERING 


55 


METALLURGICAL  ENGINEERING 
(Course  8) 

No  other  materials  approach  the  metals  in  strength,  and  the  whole 
fabric  of  modern  civilization  is  dependent  on  their  properties.  The  fields 
of  employment  for  graduates  lie  in  production  metallurgical  industries, 
the  industries  which  fabricate  metals,  and  in  sales  and  research.  Metal- 
lurgical research  facilities  have  notably  been  increased  in  recent  years 
in  Canada. 

The  metallurgical  engineer  is  concerned  with  the  winning  of  metals 
from  ores.  Since  virgin  metals  rarely  possess  useful  physical  properties, 
the  second  task  of  the  metallurgist  is  to  produce  alloys,  such  as  steel, 
which  have  suitable  physical  properties. 

Both  physical  and  extractive  metallurgy  are  based  upon  the  sciences  of 
chemistry  and  physics.  It  is  believed  that  a wider  knowledge  of  the  basic 
sciences  will  bring  to  the  student  a readier  appreciation  of  the  technical 
problems  with  which  he  will  be  later  confronted  and  a greater  facility  in 
their  solution.  To  achieve  this  end,  greater  emphasis  is  placed  upon 
physics  and  chemistry  in  the  earlier  years  of  the  course.  It  follows  that 
this  course  will  be  of  greater  value  to  students  who  have  obtained  a good 
standing  in  mathematics  and  science.  In  addition  to  instruction  in  ex- 
tractive and  physical  metallurgy,  engineering  subjects  are  provided  to 
give  a general  knowledge  of  mechanics  of  materials,  machine  design,  etc. 
The  course  includes  the  non-technical  subjects,  such  as  Economics  and 
English,  which  are  common  to  all  courses  in  the  Faculty. 

Courses  in  production  metallurgy  cover  the  theory  and  practice  of 
winning  aluminium,  copper,  iron,  lead,  magnesium,  nickel,  zinc,  etc., 
from  their  ores.  Physical  Metallurgy  courses  cover  the  structure  and 
properties  of  alloys,  including  microscopic,  x-rays  and  mechanical 
methods  of  investigation. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  109. 
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Second  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

228 

_ 

4 

_ 

4 

Calculus 

491 

2 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

Engineering  Problems 

375,  376 

2 

3 

2 

3 

and  Drawing 

289 

- 

3 

- 

3 

Inorganic  Chemistry 

231 

2 

- 

1 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Metallurgy 

530 

2 

- 

2 

- 

Metallurgy  Problems 

540 

- 

- 

- 

2 

Optics 

72,  73 

1 

3 

1 

3 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

“ 
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Third  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  164 

1 

3 

1 

- 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

Metallurgical  Problems 

246,  247 

2 

n 

Laboratory 

Metallurgical 

536 

— 

4 

4 

Thermodynamics  I 

535 

2 

- 

2 

- 

Mineral  Dressing 

180,  181 

2 

- 

2 

6 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

Principles  of  Extractive 

690 

— 

Metallurgy 

Principles  of  Physical 

531,  532 

2 

3 

2 

6 

Metallurgy 

533,  534 

2 

3 

2 

3 

Fourth  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

English 

Extractive  Metallurgy 

611 

1 

- 

1 

- 

Laboratory 

552 

- 

6 

- 

- 

Ferrous  Extractive  Metallurgy. 

551 

1 

- 

1 

- 

Fluid  Mechanics 

452 

2 

- 

- 

- 

Heat  Transfer 

432 

- 

- 

2 

- 

Industrial  Management 

318 

1 

- 

1 

- 

Machine  Design 

Metallurgical 

469,  470 

1 

— 

1 

3 

Thermodynamics  1 1 

Metallurgical  Problems 

553 

1 

— 

1 

“ 

Laboratory 

554 

- 

2 

- 

2 

Mineral  Dressing  Laboratory  . . 

(1958-59  only) 

Non-Ferrous  Extractive 

181 

6 

Metallurgy 

550 

1 

- 

1 

- 

Ore  Dressing 

183 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy. 

557,  558 

2 

6 

2 

3 

Practical  Experience 

690 

- 

- 

- 

- 

Thesis 

730 

- 

6 

- 

8 
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APPLIED  GEOLOGY 
(Course  9) 

The  expanding  Canadian  economy  is  making  ever  growing  demands 
on  the  Mineral  Industry  for  raw  products — iron,  copper,  uranium, 
gas,  petroleum,  etc.  Geologists  play  an  important  part  in  this  industry. 
They  belong  to  a team — whose  other  members  are  mining  engineers  and 
metallurgists — responsible  for  finding  new  deposits  of  metals,  mining 
them,  and  extracting  the  metals  from  the  ores.  In  addition,  geologists 
are  widely  employed  in  the  petroleum  industry. 

The  course  in  Applied  Geology  provides  a training  in  the  funda- 
mentals of  the  geological  sciences  and  graduates  in  this  course  are  suit- 
ably trained  to  enter  the  ranks  of  professional  geologists.  Students  also 
take  work  with  related  departments,  such  as  Mining  Engineering,  Metal- 
lurgical Engineering,  Chemical  Engineering  and  Civil  Engineering,  and 
in  this  way  have  some  knowledge  of  other  fields  of  engineering. 

The  geological  subjects  are  selected  so  that  they  will  carry  the  student 
through  from  an  introductory  course  to  a stage  where  he  has  a useful 
knowledge  of  the  broad  field  of  the  subject.  He  is  properly  trained  to 
find  employment  in  mining  geology,  petroleum  geology,  or  engineering 
geology.  Such  work  may  be  with  exploration  companies,  oil  companies 
or  mining  companies. 

Graduates  in  Applied  Geology  who  wish  further  specialized  training 
in  geology  may  proceed  to  the  M.A.Sc.  or  Ph.D.  degrees,  and  thus 
qualify  themselves  for  employment  with  government  geological  surveys 
or  as  university  teachers. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  109. 
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Second  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term  1 

Second  Term 

Lect.  1 

i 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

i 

1 

6 

1 

Calculus 

491 

1 ^ 

- 

2 

Chemistry 

224 

1 2 

- 

- 

- 

Economics 

311 

1 2 

- 

2 

- 

Engineering  Problems 

and  Drawing 

287 

_ 

u 

_ 

Li 

Historical  and  Stratigraphical 
Geology 

393,  394 

_ 

3 

2 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mining 

165 

- 

- 

1 

2 

Optics 

72,  73 

1 

3 

1 

3 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

3 

2 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

1 1 
i 

3 

2 

i 

2 
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Third  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Descriptive  Mineralogy 

388 

- 

2 

- 

2 

Elementary  Geochemistry 

385 

2 

- 

2 

- 

Geological  Field  Work 

411 

- 

- 

- 

- 

Metallurgy 

539 

- 

- 

1 

- 

Mineral  Dressing 

186 

2 

- 

- 

- 

Mining 

168 

2 

- 

- 

- 

Modern  World  History 

324 

2 

- 

2 

- 

Ore  Microscopy 

389 

- 

- 

- 

3 

Palaeontology 

395,  396 

2 

2 

2 

2 

Petrology 

391,  392 

3 

2 

2 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Stratigraphy  and  Sedimentation 

409,  410 

- 

- 

1 

2 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Survey  Camp 

720 

- 

- 

- 

- 

Theory  of  Measurements 

(not  given  1958-59) 

190 

1 

“ 

“ 

Fourth  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

English 

611 

1 

— 

1 

- 

Geology  of  Canada 

401 

1 

- 

1 

- 

Geological  Field  Trips 

412,413,414 

- 

- 

- 

- 

Geophysics 

671,  673 

1 

3 

1 

3 

Metallurgy 

555 

1 

- 

1 

- 

Mineral  Deposits 

Mine  Operation 

399,  400 

2 

— 

2 

3 

and  Management 

170,  173 

2 

- 

2 

3 

Mining  Geology 

405,  406 

- 

3 

2 

- 

Petroleum  Geology 

407,  408 

2 

- 

2 

3 

Pleistocene  Geology 

402 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403,  404 

2 

3 

- 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

■" 

6 
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AERONAUTICAL  ENGINEERING 

A program  of  study  has  been  designed  to  prepare  the  student  for  a 
career  in  aeronautical  engineering.  It  includes  the  following  elements: 
(a)  an  introduction  to  the  fundamentals  of  mathematics,  physics,  and 
chemistry,  (b)  an  introduction  to  aerodynamics,  instrumentation,  pro- 
pulsion, design  and  structures,  and  (c)  an  advanced  treatment  of  the 
subjects  required  for  modern  design  and  research  in  aeronautics  such  as 
supersonic  aerodynamics,  wing  theory,  airplane  dynamics,  and  jet  pro- 
pulsion. Under  (a)  and  (b)  the  student’s  training  is  necessarily  broad 
since  the  aeronautical  engineer  must  be  able  to  visualize  the  airplane  as  a 
complete  unit.  The  more  advanced  knowledge  needed  for  the  detailed 
design  of  new  aircraft  is  provided  under  (r).  This  final  stage  of  the 
program  of  study  is  particularly  significant  since  the  aeronautical  engineer 
must  also  be  prepared  to  investigate  the  many  difficult  problems  that  arise 
in  the  development  of  modern  aircraft  of  high  performance  and  make  the 
best  possible  use  of  the  results  of  such  investigations  when  applied  to 
design.  It  is  possible  to  provide  (a)  and  (b)  in  a four-year  undergraduate 
course,  but  the  final  intensive  training  under  (c)  must  be  left  for  a 
graduate  year. 

The  program  of  study  which  leads  to  status  as  a well-qualified  aero- 
nautical engineer,  has  been  established  in  two  parts  as  follows: 

(i)  Undergraduate  Course.  The  student  registers  in  the  course  in 
Engineering  Physics,  subject  to  the  entrance  requirements  given  on  page 
20  of  this  Calendar.  This  course  provides  the  requisite  training  in  the 
fundamental  sciences  (see  {a)  above).  The  advanced  subjects  contained 
in  the  Aeronautics  option  given  in  the  third  and  fourth  years  are  taught 
by  the  staff  of  the  Institute  of  Aerophysics  (see  (&)  above).  The  student 
will  receive  the  degree  of  Bachelor  of  Applied  Science  upon  completion 
of  this  part  of  the  program. 

(ii)  Graduate  Course.  The  student  will  then  continue  his  training 
(see  (c)  above)  in  the  Department  of  Aeronautical  Engineering  and 
Aerophysics,  School  of  Graduate  Studies,  as  a candidate  for  the  degree 
of  Master  of  Applied  Science.  Details  regarding  entrance  regulations 
and  courses  of  study  are  given  in  the  Calendar  of  the  School  of  Graduate 
Studies.  The  facilities  of  the  Institute  of  Aerophysics  are  available  to 
the  student,  and  financial  assistance  is  provided  through  research 
assistantships. 

It  should  be  noted  that  a student  who  has  graduated  in  another 
branch  of  engineering  and  who  desires  to  become  an  aeronautical  engi- 
neer may  proceed  directly  with  (ii)  above,  but  in  this  case  the  course 
leading  to  the  M.A.Sc.  degree  must  be  arranged  so  that  deficiences  in 
his  undergraduate  training  are  made  up. 
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GRADUATE  STUDY  FOR  THE  PH.D.  DEGREE 

Further  graduate  study  leading  to  the  Ph.D.  degree  is  offered  by  the 
Department  of  Aeronautical  Engineering  and  Aerophysics.  Entrance 
regulations,  courses  of  study,  and  other  information  may  be  obtained 
from  the  Calendar  of  the  School  of  Graduate  Studies.  For  details  of 
research  projects  and  assistantships,  students  should  consult  the  Director 
of  the  Institute  of  Aerophysics. 
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OUTLINE  OF  LECTURE  AND  LABORATORY  SUBJECTS 

On  the  pages  that  follow  a brief  description  is  given  of  the  lectures 
and  laboratory  subjects  prescribed  in  the  preceding  tables  of  curriculum. 
The  numbers  before  the  subjects  are  the  reference  numbers  assigned  in 
the  tables.  For  example,  21.  Statics,  means  the  course  of  lectures  indi- 
cated by  this  number  in  the  table  of  curriculum  for  the  First  Year  on 
page  31. 

Where  laboratory  reports  are  to  be  written  outside  of  assigned  labora- 
tory hours,  the  maximum  number  of  such  reports  is  indicated  in  the 
description  of  the  laboratory  course  concerned. 

INSTITUTE  OF  AEROPHYSICS 

1.  Applied  Aerodynamics.  B.  Etkin. 

Course  5a,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Two  dimensional  airfoil  theory;  finite  wing  theory;  perform- 
ance calculation;  stability  and  control. 

Reference  books:  Airfoil  and  Airscrew  Theory — Glauert.  Air- 
plane Performance,  Stability  and  Control — Perkins  & Hage. 
Foundations  of  Aerodynamics — Kuethe  & Schetzer. 

2.  Applied  Aerodynamics  Laboratory.  B.  Etkin,  G.  K.  Korbacher. 

Course  5a,  IV  Year;  4^/2  hrs.  laboratory  per  week,  both  terms. 

Part  of  the  time  allotted  is  spent  in  the  drafting  room  working 
problems  on  applied  aerodynamics.  The  remainder  is  spent  in  the 
wind-tunnel  laboratory,  where  experiments  are  conducted  to 
illustrate  the  principles  of  fluid  mechanics,  and  to  demonstrate 
typical  aerodynamic  data. 

One  laboratory  report  per  week. 

Reference  book:  Wind  Tunnel  Testing — Pope. 

3.  Aircraft  Design.  R.  D.  Hiscocks,  W.  Czerwinski. 

Course  5a,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Design  problems  are  worked  out  by  the  students  in  conjunction 
with  the  lectures.  Typical  structural  flight  envelopes  are  derived 
for  low  and  high  speed  airplanes.  The  origin  and  magnitude  of 
loads  which  are  critical  in  the  design  of  various  components  are 
considered.  Specific  problems  include  the  detail  design  of  riveted 
and  bolted  joints.  The  importance  of  good  detail  design  in  avoid- 
ing fatigue  troubles  is  emphasized  and  aeroelastic  phenomena  are 
considered. 

4.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks.  W.  Czerwinski. 

Course  5a,  IV  Year;  6 hrs.  laboratory  first  term,  3 hrs.  labora- 
tory second  term. 

Problems  based  on  the  lectures  in  subject  3 are  worked  out 

during  these  periods. 

5.  Analysis  of  Aircraft  Structures.  E.  Kosko. 

Course  5a,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  advanced  course  continuing  subject  7.  Stress  and  deflection 
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analysis  of  indeterminate  structures;  stability  of  elastic  and  in- 
elastic columns;  beam-column  problems;  buckling  of  plain  and 
stiffened  plates;  post-buckling  behaviour;  diagonal-tension  field 
webs. 

Reference  books:  Aircraft  Structural  Mechanics — Steinbacher 
and  Gerard.  Aircraft  Structures — Peery. 

6.  Analysis  of  Aircraft  Structures.  E.  Kosko. 

Course  5a,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Application  of  the  theory  given  in  the  lectures  of  subject  5 to 
various  problems  taken  from  aircraft  practice. 

7.  Analysis  of  Aircraft  Structures.  E.  D.  Poppleton. 

Course  5a,  III  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

An  introductory  course  with  emphasis  on  the  physical  prin- 
ciples underlying  aircraft  structural  analysis.  The  main  topics 
are:  Theory  of  beams — symmetric,  unsymmetric,  inhomogeneous, 
and  curved ; theory  of  thin-web  beams  and  shells  in  terms  of  shear 
flow;  energy  methods;  indeterminate  structures. 

Reference  book:  Aircraft  Structural  Mechanics — Steinbacher 
and  Gerard. 

8.  Analysis  of  Aircraft  Structures.  E.  D.  Poppleton. 

Course  5a,  III  Year;  3 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory,  alternate  weeks,  second  term. 

Problems  based  upon  the  lectures  in  subject  7 are  worked  out 
during  these  periods. 

9.  Aircraft  Propulsion.  G.  K.  Korbacher. 

Course  5a,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Thermodynamic  and  aerodynamic  fundamentals  of  gas  tur- 
bines, jet  engines,  rocket  motors,  pulse  and  ram  jets — thrust,  pro- 
pulsion power  and  efficiency,  blade  theory;  turbine,  compressor, 
and  combustion  chamber  design  features  and  performance. 

Reference  book:  Jet  Propulsion  and  Gas  Turbines — Zucrow. 

10.  Aircraft  Design.  R.  D.  Hiscocks. 

Course  5a,  III  Year;  1 hr.  lecture  per  week,  second  term. 

An  introductory  course  with  the  emphasis  on  the  practical 
aspects  of  airframe  design.  The  relative  merits  of  various  materials 
are  examined,  and  suitable  applications  and  appropriate  strength 
factors  suggested.  Different  methods  of  construction  are  compared 
on  the  basis  of  strength,  weight,  and  cost.  Castings,  forgings,  and 
welded  assemblies  are  discussed  in  some  detail  and  illustrative 
problems  are  worked  out  in  the  classroom. 

Reference  book:  Strength  of  Metal  Aircraft  Elements:  Docu- 
ment— ANC-5. 
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11.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks. 

Course  5a,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  based  on  the  lectures  of  subject  10  are  worked  out 
during  these  periods. 

12.  Fluid  Mechanics.  J.  G.  Hall. 

Courses  5a,  5c,  5n,  5t,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Introductory  aerodynamics;  vector  calculus;  inviscid  flow  equa- 
tions; incompressible  source,  sink,  and  doublet  flows  including 
complex  variable  applications;  compressible  flows;  viscous  flows 
including  drag  and  boundary  layers. 

Reference  books:  Fluid  Dynamics — Streeter;  Introduction  to 
Aeronautical  Dynamics — Rauscher;  Engineering  Applications  of 
Fluid  Mechanics — Hunsaker  and  Rightmire;  Principles  of  Aero- 
dynamics— Dwinnell. 

13.  Gas  Dynamics.  I.  I.  Glass. 

Courses  5a,  5n  and  5t,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Introductory  thermodynamics,  equations  of  motion  and  their 
application  to  nozzles,  diffusers,  and  supersonic  wind  tunnels; 
expansion  waves;  normal  and  oblique  shock  waves;  skin  friction 
and  heat  transfer  in  boundary  layers  and  channels  and  their  effects 
on  aerodynamic  heating  and  nuclear  reactor  design;  aerodynamic 
measurements. 

Reference  books:  Elements  of  Gasdynamics — Liepmann  and 
Roshko,  Dynamics  and  Thermodynamics  of  Compressible  Fluid 
Flow — Shapiro.  An  introduction  to  Fluid  Mechanics  and  Heat 
Transfer — ^Kay. 

14.  Aircraft  Propulsion  Laboratory.  G.  K,  Korbacher. 

Course  5a,  IV  Year;  Four  3 hrs.  laboratory  periods,  second 
term. 

This  time  is  used  to  give  students  experience  with  jet  engines, 
dismantled  components,  test  bed  facilities  and  engine  testing. 

15.  Fluid  Mechanics  Laboratory.  J.  G.  Hall. 

Courses  5a,  5c,  5n,  5t,  III  Year;  3 hrs.  laboratory  alternate 
weeks,  both  terms. 

Problems  based  on  the  lectures  of  subject  12  are  worked  out 
during  these  periods. 

16.  Gas  Dynamics  Laboratory.  I.  I.  Glass. 

Courses  5a,  5n  and  5t,  IV  Year;  3 hrs.  laboratory,  alternate 
weeks,  both  terms. 

Problems  based  on  the  lectures  of  subject  13  are  worked  out 
during  these  periods, 


66 


APPLIED  SCIENCE  AND  ENGINEERING 


APPLIED  MECHANICS  AND  DESIGN  OF  STRUCTURES 

20.  Applied  Mechanics.  Staff  in  Civil  Engineering. 

Courses  1,  2,  3,  4,  6,  7 8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

This  subject  is  divided  into  two  parts,  statics  and  dyna.mics. 

Statics.  Principles  of  plane  statics  and  application  to  a variety 
of  problems  including  elementary  framed  structures  and  simple 
beams. 

Dynamics.  Principles  of  dynamics,  and  application  to  motion 
of  particles  on  straight  and  curved  paths — work,  energy,  power, 
impulse  and  momentum.  Plane  translation  of  rigid  bodies.  Intro- 
duction to  simple  harmonic  motion  and  moment  of  inertia. 

Six  3 hr.  practice  problem  periods  during  the  Session  are 
provided  in  the  3 hr.  laboratory  time  shown  on  page  31  for 
subjects  20,  330,  and  677. 

Text  books;  Applied  Statics — Loudon,  Morrison  and  Davidson. 
Engineering  Mechanics— Vol.  II — Dynamics — Higdon  and  Stiles 
— Second  Edition. 

21.  Statics.  Staff  in  Civil  Engineering. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  first  term. 

The  principles  of  statics  are  discussed,  and  applied  to  the 
composition  and  resolution  of  forces.  A variety  of  applications 
are  studied,  including  plane  pin-jointed  frames  and  the  bending 
moments  and  shearing  forces  in  beams. 

Text  book;  Applied  Statics — Loudon,  Morrison  and  Davidson. 

22.  Dynamics.  I.  W.  Smith,  F.  C.  Hooper. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Motion  of  a point  is  reviewed  and  extended  to  include  Coriolis’ 
acceleration,  with  applications.  Equations  for  motion  of  mass  in 
translation,  rotation,  and  plane  motion  are  developed,  including 
centre  of  percussion.  Moment  of  inertia  of  mass  is  studied  by 
double  integration  and  by  the  lamina  method.  The  derivation 
and  application  of  gyroscopic  action  is  thoroughly  discussed,  and 
an  introduction  to  static  and  dynamic  balancing  is  given.  Elemen- 
tary vibration  theory  and  problems  in  vibration  isolation  are 
discussed. 

Text  book;  Engineering  Dynamics — Hooper  and  Smith. 

Reference  book:  Mechanics — Part  II^ — Meriam. 

23.  Mechanics  of  Materials.  M.  W.  Huggins  and  staff  in  Civil  Engi- 

neering. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

In  this  subject,  the  fundamental  theories  of  stress  and  strain 
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are  discussed  and  applied  in  the  design  of  tension  members, 
riveted  joints,  pipes  and  tanks,  beams,  columns,  shafts,  etc.  A 
number  of  problems  are  worked  out  both  in  the  lecture  course 
and  in  the  drafting  room. 

Text  book:  Resistance  of  Materials — Seely. 

27.  Advanced  Mechanics.  H.  S,  Ribner. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  of  lectures  covers  the  following  topics:  mechanics 
of  particles  in  rotating  frames  of  reference;  mechanics  of  rigid 
bodies,  Euler’s  equations;  dynamics  of  linear  systems,  oscillations, 
indicial  and  impulsive  admittances;  Lagrange’s  equations. 

Reference  books:  Introduction  to  Theoretical  Physics — Page. 
Principles  of  Mechanics — Synge  & Griffith. 

28.  Structural  Engineering.  C.  F.  Morrison. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  elementary  study  of  the  stress  analysis  and  design  of  struc- 
tures, structural  members,  and  their  details.  Problems  in  analysis 
and  design  are  worked  out  in  the  lectures  and  in  the  drafting 
room. 

The  work  in  the  first  term  includes  a discussion  of  tension 
members,  steel  and  timber  columns,  simple  and  continuous  beams, 
box  girders,  and  plate  girders.  Welding  as  a method  of  connect- 
ing structural  steel  members  is  studied. 

The  second  term  is  given  chiefly  to  moving  loads,  the  design  of 
a riveted  truss  highway  span,  and  the  theory  of  railway  truss 
spans. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter. 
Structural  Problems — Young  and  Morrison.  Steel  Construction 
H andbook — A.  I . S .C . 

29.  Elementary  Structural  Engineering.  A.  C.  Davidson, 

Courses  2,  3,  and  4,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Practically  the  same  work  as  that  for  subject  28  in  the  first 
term. 

Text  book:  Design  in  Structural  Steel — Lothers. 

31.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  C.  E.  Helwig. 

Courses  1,  2,  5 and  9,  II  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Courses  3,  4,  7,  and  8,  II  Year;  3 hrs.  laboratory  per  week, 
first  term. 

An  introduction  to  testing  machines,  strain  measuring  devices 
and  standard  specifications. 

The  experimental  study  of  engineering  materials  and  struc- 
tural members  under  load. 
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33.  Applied  Elasticity.  M.  W.  Huggins. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  the  stresses  and  strains  in  structural  materials  and 
members.  The  topics  treated  include:  members  subjected  to 
direct  stress,  shear  stress,  and  flexural  stress,  and  their  resulting 
deformations;  principal  stresses;  statically  indeterminate  struc- 
tures such  as  continuous  and  fixed-end  beams;  the  moment-area 
theorems. 

Reference  books:  Elements  of  Strength  of  Materials — Timo- 
shenko and  MacCullough. 

35.  Cements  and  Concrete.  C.  E.  Helwig. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A discussion  of  engineering  cementing  materials  used  in  con- 
struction, and  a study  of  the  basic  principles  of  concrete  making. 

An  introduction  to  the  theory  of  design  of  reinforced  concrete 
elements  including  beams,  slabs,  columns. 

Text  book:  Basic  Reinforced  Concrete — Large,  2nd  Edition. 

Reference  books:  Plain  Concrete — Bauer.  Chemistry  of  Ce- 
ment— Lea  and  Desch.  Reinforced  Concrete  Design — Sutherland 
and  Reese.  Fundamentals  of  Reinforced  Concrete — Morrison  and 
Helwig. 

36.  Theory  of  Structures.  C.  F.  Morrison. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  stress  analysis  of  simple  span,  continuous,  and  cantilever 
trusses.  Influence  lines  and  index  stresses.  Truss  deflections  by 
analytical  and  graphical  methods.  Arches,  suspension  bridges, 
and  statically  indeterminate  structures. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter 
Theory  of  Modern  Steel  Structures,  Vol.  II — Grinter. 

37.  Theory  of  Structures:  Problems.  Staff  in  Civil  Engineering. 

neering. 

Course  la,  IV  Year;  1^2  hrs.  laboratory  work  per  week,  both 
terms. 

Problems  are  worked  out  in  the  laboratory  following  the  lecture 
course  36.  Reports  written  outside  the  laboratory  period  are  not 
accepted. 

38.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Testing  machines  and  their  verification.  Use  of  precision  in- 
struments for  measuring  strain.  Behaviour  of  various  engineering 
materials  under  load;  endurance  test.  Behaviour  of  some  struc- 
tural members  and  frames  under  load. 

Reference  book:  Materials  of  Construction — Johnson. 
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40.  Soil  Mechanics  and  Foundations.  W.  L.  Sagar. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A subject  devoted  to  those  physical  and  mechanical  properties 
of  soils  of  importance  to  the  engineer,  such  as  compressive  and 
cohesive  strengths,  internal  friction,  stability  in  slopes,  com- 
pressibility and  other  deformational  characteristics,  permeability 
and  moisture  retention.  The  bearing  of  these  properties  on  the 
design  and  construction  of  engineering  works  is  considered  in 
detail. 

The  design  of  foundations,  retaining  walls  and  dams  is  dis- 
cussed. 

Reference  books:  Foundation  of  Structures — Dunham.  Soil 
Mechanics  in  Engineering  Practice — Terzaghi  and  Peck.  Soil 
Mechanics,  Foundations,  and  Earth  Structures — Tschebotarioff. 
Foundation  Engineering — Peck,  Hanson,  Thornburn.  Proceed- 
ings, Second  International  Conference  on  Soil  Mechanics.  Design 
of  Concrete  Structure — Urquhart  and  O’Rourke. 

41.  Reinforced  Concrete.  M.  W.  Huggins. 

Course  1,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

The  theory  of  design  of  reinforced  concrete  elements  including 
the  beam,  the  slab,  the  T-beam,  the  column  and  the  girderless 
floor,  is  continued  in  this  course. 

In  addition  the  course  provides  an  introduction  to  the  design 
of  prestressed  concrete. 

The  student  is  required  in  the  drafting  room  to  apply  his 
knowledge  to  the  design  of  simple  structures. 

Text  book:  Basic  Reinforced  Concrete — Large,  2nd  Edition. 

Reference  books:  Theory  & Practice  of  Reinforced  Concrete — 
Dunham.  Reinforced  Concrete  Design — Sutherland  and  Reese. 

42.  Reinforced  Concrete  Problems. 

Course  1,  IV  Year;  l/a  hrs.  laboratory  per  week,  both  terms. 

Problems  supplementing  lecture  course  41  are  worked  out  in 
the  laboratory.  Reports  written  outside  the  laboratory  period  are 
not  accepted. 

43.  Structural  Design.  M.  W.  Huggins. 

Course  la,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Consideration  is  given  to  the  various  types  of  industrial  build- 
ings and  other  structures,  the  conditions  governing  their  choice, 
and  the  design  and  details  of  construction  in  different  materials. 
Examples  in  design  are  worked  out  in  the  class  and  drafting 
rooms  illustrating  such  points  as:  economic  arrangement  of  build- 
ing frames,  probable  loadings  for  girders  and  columns,  column 
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eccentricities,  wind  loading,  wind  bracing,  rigid  frames,  crane 
runways,  tanks  and  towers. 

Reference  books:  Handbook  of  Building  Construction — Hool 
and  Johnson,  Steel  Mill  Buildings — Ketchum.  Structural  Prob- 
lems— Young  and  Morrison.  Theory  of  Modern  Steel  Struc- 
tures— Grinter. 

44.  Mechanics  of  Materials:  Concrete.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  1,  III  Year;  3 hrs,  laboratory  per  week,  first  term. 

Fundamentals  in  the  design  of  sound  concrete,  including 
acceptability  tests  on  the  materials  used  in  making  concrete,  ex- 
periments to  show  the  effect  on  the  consistency  and  strength  of 
the  concrete  caused  by  variations  in  the  quantities  of  the  in- 
gredients, and  the  design  of  an  economical  mix  for  a given  set 
of  conditions. 

Reference  books:  Design  and  Control  of  Concrete  Mixtures — 
Portland  Cement  Association.  Materials  Testing  — Gilkey, 
Murphy,  Bergman. 

46,  Reinforced  Concrete.  C.  F.  Morrison. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  of  design  of  reinforced  concrete  elements,  including 
beams,  slabs,  columns  and  footings. 

Reference  books:  Fundamentals  of  Reinforced  Concrete — Mor- 
rison and  Helwig.  Basic  Reinforced  Concrete  Design  (2nd 
Edition ) — Large. 

47.  Structural  Engineering.  C.  F.  Morrison. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

A study  is  made  of  various  types  of  industrial  buildings  and 
other  structures.  Methods  of  analysis  and  examples  in  design  are 
considered,  involving  the  use  of  timber,  structural  steel,  and 
reinforced  concrete. 

Reference  books:  Fundamentals  of  Reinforced  Concrete — Mor- 
rison and  Helwig.  Elements  of  Structural  Engineering — Harris. 
Structural  Problems — Young  and  Morrison, 

50.  Mechanics  of  Materials:  Soils  and  Highway.  W.  L.  Sagar,  C.  E, 
Helwig. 

Course  la,  IV  Year;  3 hrs,  laboratory  per  week,  second  term. 

Experiments  relating  to  the  physical  properties  of  rocks  such 
as  are  used  in  road  building,  and  bituminous  materials  as  used 
in  road  and  airport  construction.  Physical  and  mechanical  char- 
acteristics of  soils  related  to  highway  and  foundation  work,  are 
investigated  in  a series  of  experiments  that  provide  an  intro- 
duction to  practical  Soil  Mechanics. 

Reference  books:  Specifications — Dept,  of  Highways,  Ontario. 
A.S.T.M.;  C.S.A. ; A.A.S.H.O.  Specifications.  Soil  Testing  for 
Engineers — Lambe. 
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70.  Applied  Physics.  F.  B.  Friend. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Correlating  the  physical  principles  of  light,  heat,  sound,  and 
vibration  with  problems  in  engineering,  emphasizing  the  impor- 
tance of  the  analytical  approach. 

Reference  books:  College  Physics — Perkins.  Introduction  to 
Physical  Optics — Robertson. 

71.  Applied  Physics  Laboratory.  F.  B.  Friend,  S.  H.  Collins. 

Courses  1 and  7,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Supplementing  subject  70. 

Two  laboratory  reports  per  term. 

72.  Optics.  S.  H.  Collins. 

Courses  8 and  9,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Light,  geometrical  and  physical  optics  and  optical  instruments, 
photography  and  photo  micrography. 

73.  Optics  Laboratory.  S.  H.  Collins. 

Courses  8 and  9,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

A laboratory  course  supplementing  subject  72. 

Two  laboratory  reports  per  term. 

75.  Photogrammetry.  K.  B.  Jackson. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introduction  to  the  methods  and  applications  of  terrestrial 
and  aerial  photographic  surveying. 

77.  Photogrammetry.  K.  B.  Jackson. 

Course  1^,,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

Photographic  optics,  photographic  materials  and  processes, 
photography  applied  to  measurement.  Terrestrial  and  aerial  sur- 
vey photography.  Perspective,  scale,  tip  and  tilt,  rectification. 
Planimetric  mapping.  Stereoscopy.  Stereoscopic  photographs  and 
plotting  instruments.  Topographic  mapping.  Photo  interpretation. 
The  application  of  aerial  photographs  to  mapping,  to  the  survey 
of  natural  resources,  and  to  planning  and  development. 

78.  Photogrammetry.  K.  B.  Jackson,  J.  Vlcek. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Supplementing  subject  77. 

Two  laboratory  reports  per  term. 

82.  Acoustics.  V.  L.  Henderson. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

This  subject  deals  with  the  properties  of  acoustical  elements, 
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particularly  with  their  application  in  electrical  sound  systems. 

Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

83.  Acoustics  Laboratory.  L.  M.  Steinberg. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Supplementing  subject  82. 

Three  laboratory  reports. 

91.  Illumination  and  Acoustics.  Miss  M.  G.  Currie,  V.  L.  Henderson. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  production  of  light  and  the  engineering  principles  under- 
lying its  utilization. 

The  generation  and  control  of  sound. 

Reference  book:  Less  Noise  Better  Hearing — Sabine. 

92.  Illumination  and  Acoustics  Laboratory.  Miss  M.  G.  Currie,  L.  M. 

Steinberg. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  supplementing  subject  91. 

Three  laboratory  reports  per  term. 

93.  Illumination.  Miss  M.  G.  Currie,  J.  Chisvin. 

Course  7,  IV  Year;  2 hrs.  lecture  per  week,  second  term. 

Illuminating  Engineering  dealing  with  the  nature,  measure- 
ment, and  production  of  light  and  related  radiations. 

Theory  of  human  vision;  the  design  and  application  of  lighting 
equipment  for  visual  efficiency  and  comfort.  Fundamentals  of 
power  supply. 

94.  Illumination  Laboratory.  Miss  M.  G.  Currie,  J.  Chisvin. 

Course  7,  IV  Year;  3 hrs.  per  week,  second  term. 

Supplementing  subject  93. 

Three  laboratory  reports. 

97.  Acoustics.  V.  L.  Henderson. 

Course  5e,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Acoustics  of  electrical  sound  systems;  including  sound  waves 
hearing,  the  mechanical-electrical-acoustical  analogy,  micro- 
phones, loud  speakers,  etc. 

Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

98.  Acoustics  Laboratory.  L.  M.  Steinberg. 

Course  5e,  III  Year;  1^2  hrs.  laboratory  per  week,  first  term. 

Supplementing  subject  97. 

99.  Vibration  Engineering.  V.  L.  Henderson. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Vibrating  systems  with  one  degree  of  freedom.  Electrical  ana- 
logues and  impedance  methods.  Systems  with  more  than  one 
degree  of  freedom.  Application  to  machines  and  structures.  In- 
strumental methods. 
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100.  Vibration  Laboratory.  V.  L.  Henderson. 

Course  5t,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A series  of  experiments  designed  to  give  familiarity  with  the 
nature  of  vibrating  systems  and  the  causes,  measurements,  and 
control  of  vibration  in  engineering  problems. 

Three  laboratory  reports  per  term. 

ASSAYING,  MINING  AND  ORE  DRESSING 

160.  Assaying.  W.  A.  M.  Hewer. 

Courses  2,  8,  and  9,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Theory  and  practice  of  fire  assaying.  Emphasis  is  laid  not  only 
upon  the  principles  of  chemistry,  metallurgy  and  sampling  in- 
volved, but  also  upon  the  errors  inherent  in  operators  as  well  as 
in  methods. 

References;  Manual  of  Fire  Assaying — Fulton  and  Sharwood. 
Textbook  of  Fire  Assaying — Bugbee.  Fire  Assaying — Shepherd 
and  Dietrich.  The  Sampling  and  Assay  of  the  Precious  Metals — 
E.  A.  Smith. 

161.  Assaying  Laboratory.  W.  A.  M.  Llewer. 

Courses  2 and  9,  III  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

The  determination  of  precious  metals.  Scorification,  crucible 
and  combination  wet  and  dry  methods  of  assaying  ores  both 
simple  and  complex;  milling  and  metallurgical  products  including 
cyanide  solutions,  cyanide  precipitates  and  gold  bullion.  Atten- 
tion is  also  given  to  the  sampling  and  assay  of  ores  containing 
radio-active  minerals. 

162.  Wet  Analysis.  W.  A.  M.  Hewer. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Analysis  of  furnace  products,  base  metal,  and  radioactive  ores. 

164.  Assaying  Laboratory.  W.  A.  M.  Hewer. 

Course  8,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

The  instruction  in  general  is  as  described  under  subject  161,  but 
omitting  determinations  on  precious-metal  bullions  and  radio- 
active minerals. 

165.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  and  2 hrs.  laboratory 
per  week,  second  term. 

A combined  laboratory  and  lecture  course.  It  is  an  introduction 
to  the  principles  of  mining  and  sampling  calculations. 

168.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Methods  of  mine  development  by  mine  adits,  shafts,  drifts 
and  crosscuts;  stoping  methods,  loading,  and  underground  trans- 
portation. 
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169.  Mining  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  first  term;  2 
hrs.  laboratory  per  week,  second  term. 

Special  mining  problems  are  given  relating  to  sampling,  dia- 
mond drilling,  stope  measurements,  the  factors  affecting  the  angle 
of  repose  of  broken  materials  and  the  behaviour  of  such  materials 
when  in  motion.  To  develop  the  individual  students’  initiative, 
some  special  survey  problems  are  worked  in  the  laboratory. 

170.  Mine  Operation  and  Management.  H.  R.  Rice. 

Courses  2 and  9,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Lectures  on  advanced  mining  practice,  including  mining 
methods,  ground  control,  mine  mechanization,  mine  services  and 
plant,  aspects  of  administration  and  finance,  and  industrial 
relations. 

172.  Mining  Laboratory.  H.  R.  Rice. 

Course  2,  IV  Year;  2 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size; 
mine  development;  choice  of  stoning  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  scnedules;  ore  reserve  calculations. 

173.  Mining  Laboratory.  H.  R.  Rice. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size; 
mine  development;  choice  of  stoping  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  schedules;  ore  reserve  calcula- 
tions. 

175.  Mine  Ventilation  and  Allied  Problems.  G.  R.  Lord,  F.  G.  Ewens. 

Course  2,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Ventilation  problems  in  Canadian  mines,  including  the  use  of 
ventilation  equipment,  selection  of  fans,  testing  equipment,  venti- 
lation studies,  the  silicosis  problem,  fire  control,  etc. 

176.  Mine  Ventilation  Laboratory.  The  staffs  in  Mining  and  Mechanical 

Engineering. 

Course  2,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Experiments  in  the  laboratories  and  problems  in  the  study  room 
to  give  the  student  some  practice  in  the  use  of  ventilation  test 
equipment,  and  the  solution  of  ventilation  problems.  An  aggregate 
of  about  ten  off-campus  study  hours  may  be  required  in  prepara- 
tion of  some  reports. 

180.  Mineral  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  deals  with  the  economics  of,  the  theoretical  prin- 
ciples and  their  practical  application  in,  the  treatment  of  ores 
and  mineral  aggregates.  These  involve  the  processes  of  crushing, 
grinding,  sizing  and  classification;  gravity,  magnetic,  and  electro- 
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static  separation;  and  an  introduction  to  froth  flotation.  In  addi- 
tion, ancillary  processes  are  studied.  These  include  flocculation, 
sedimentation,  filtration,  drying  of  mineral  products  and  the 
precipitation  and  collection  of  dust  and  fume. 

181.  Mineral  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  8,  III  Year;  Course  8,  IV  Year  (Session  1958-59  only)  ; 
6 hrs.  laboratory  per  week,  second  term. 

The  subject  matter  in  general  is  as  described  under  Subject  182, 
but  with  more  emphasis  on  processes  involving  surface  phenomena. 

182.  Mineral  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  6 hrs.  laboratory  per  week,  second  term. 

This  work  is  coordinated  with  the  lecture  course  180.  Studies 
are  made  of  crushing  machinery,  the  principles  of  crushing  and 
grading  of  rock  products,  screen  analysis,  and  the  sampling  of 
broken  material  and  mill  products.  Certain  tests  with  gravity 
concentrating  machines  are  made  and  an  introduction  to  the 
technique  of  flotation  test  work  is  given. 

183.  Ore  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  subjects  covered  are  extensions  of  those  in  180,  181,  and 
182;  cyanidation,  flotation  processes  and  techniques,  the  current 
practice  at  milling  plants,  and  problems  associated  with  milling. 

184.  Ore  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  IV  Year;  6 continuous  hours  per  week,  first  term. 

Advanced  work  coordinated  with  lecture  course  183  and  per- 
taining to  ore  dressing  appliances,  the  handling  in  bulk  of  finely 
divided  solids,  the  selective  flotation  of  sulphides,  ore  testing, 
and  pilot  plant  mill  runs. 

186.  Mineral  Dressing.  S,  E.  Wolfe. 

Course  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

This  abridged  course  deals  with  current  practice  and  funda- 
mental principles  in  the  field  of  mineral  beneficiation. 

190.  Theory  of  Measurements.  W.  A.  M.  Hewer. 

Courses  2 and  9,  III  Year;  1 hr.  lecture  per  week,  first  term. 
(Commencing  1959-60.) 

Engineering  work  requires  the  practical  utilization  of  measure- 
ments which  have  varying  degrees  of  precision.  This  course  deals 
with  the  philosophy  underlying  the  causes  of  errors,  their  effect 
and  relative  importance  upon  computed  results,  and  the  inter- 
pretation of  numbers  to  represent  measurements.  The  use  of 
charts  and  graphs  to  illustrate  certain  measurements  and  the 
derivation  of  empirical  equations  from  these  charts  is  also  con- 
sidered. 
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192.  Summer  Essay.  W.  A.  M.  Hewer. 

Course  2,  III  Year: 

An  essay,  or  report,  written  on  a mining  subject,  preferably 
some  phase  of  work  with  which  the  student  is  associated  during 
summer  employment.  Subsequently,  each  student  will  deliver  a 
talk  to  his  class  on  the  subject  chosen.  Thus,  training  is  afforded 
in  both  technical  writing  and  public  speaking.  Students  are 
briefed  in  advance  concerning  requirements  of  this  course. 

193.  Oral  Expression.  Mrs.  Helen  Tucker. 

Courses  2 and  9,  II  Year;  2 hrs.  seminar  per  week,  second 
term. 

A seminar  course  in  oral  expression.  The  objective  is  to  im- 
prove the  ability  to  speak  as  a means  of  communication.  Clear 
expression  of  sound  thinking  is  discussed  and  practised  in  speech 
assignments. 


ASTRONOMY  AND  GEODESY 

200.  Practical  Astronomy.  H.  L.  Macklin. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

The  derivation  of  formulae  and  their  application  to  the  solu- 
tion of  spherical  triangles  and  practical  problems.  Practical 
determination  of  time,  latitude  and  azimuth  by  methods  adapted 
to  the  use  of  the  surveyor’s  transit.  The  subject  will  be  designed 
to  enable  the  student  to  carry  out  these  observations  at  the  Sum- 
mer Survey  Camp. 

Text  books:  Practical  Astronomy — Nassau. 

201.  Control  Surveys  and  Mapping.  O.  J.  Marshall. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  second  term. 

Principles  and  Methods  of  control  surveys  involving  triangu- 
lation, traverse,  and  levelling  of  various  degrees  of  precision; 
elementary  geodesy  and  map  projections. 

Text  book:  Advanced  Surveying  and  Mapping — Whitmore. 

Reference  books:  Higher  Surveying — Breed  and  Hosmer,  Vol. 
II,  8th  Ed.  Theory  and  Practice  of  Surveying — Tracy. 

202.  Astronomy.  H.  L.  Macklin. 

Course  1^,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

Precise  determination  of  time,  latitude,  longitude  and  azimuth 
as  applied  to  geodetic  surveys. 

203.  Astronomy.  H.  L.  Macklin. 

Course  l^,,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Observations  and  problems  to  accompany  subject  202. 

204.  Geodesy.  O.  J.  Marshall. 

Course  l^^,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 
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Geometry  of  the  spheroid,  geographic  co-ordinates,  common 
map  projections  with  related  co-ordinate  systems. 

205.  Geodesy.  O.  J.  Marshall. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  second  term 

Problems  in  geodetic  computations. 

CIVIL  ENGINEERING 

214.  Sanitary  Engineering.  A.  E.  Berry. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Problems  of  water  supply,  sewerage,  and  municipal  sanitation 

as  viewed  by  the  engineer.  This  subject  includes  the  design  of 
water  distribution  and  sewer  systems,  as  well  as  water  and  sewage 
treatment  works. 

215.  Sanitary  Engineering  Laboratory.  A.  E.  Berry,  R.  F.  Comstock. 

Course  1,  IV  Year;  3 hrs.  per  week,  both  terms. 

The  design  of  water  purification  and  sewage  treatment  plants 
and  of  waterworks  and  sewerage  systems. 

In  the  first  term,  field  trips  are  arranged  to  points  of  interest  in 
the  Toronto  area  and  written  reports  are  submitted  for  the  water 
and  sewage  treatment  plant  visits. 

216.  Municipal  Administration  and  Contracts.  A.  E.  Berry,  R.  F. 

Comstock. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Municipal  government,  assessment  and  taxation,  municipal 
finance,  public  utilities,  expropriation,  annexation  problems,  town 
planning,  local  improvement,  and  other  laws  relating  to  munici- 
palities. Problems  are  assigned,  from  assumed  data  and  from 
material  secured  in  the  field,  to  be  worked  out  in  the  drafting 
room  under  subject  299. 

Fundamental  principles  of  contract  and  specification  writing. 
The  critical  examination  of  typical  specifications  and  agreements 
by  the  class,  also  forms  an  essential  feature  of  the  instruction. 

Text  book:  Engineering  Law — Laidlaw  and  Young. 

217.  Highway  Engineering.  M.  M.  Davis. 

Course  1,  IV  Year;  1 hr,  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

Highway:  Organization,  administration,  economics  and  plan- 
ning, materials;  principles  of  location,  design,  construction,  and 
maintenance. 

Text  book:  Hewes  and  Oglesby. 

Reference  books:  The  Highway  Improvement  Act — Ontario 
Highway  Standards  and  Specifications — Department  of  Highways 
of  Ontario.  Soil  Mechanics  for  Road  Engineers — D.S.I.R. — H.  M, 
Printer.  Policy  on  Geometric  Design  of  Rural  Highways — 

A.A.S.H.O. 
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218.  Town  and  Regional  Planning.  G.  Stephenson,  G.  A.  P.  Garrothers. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

The  principles  of  town  and  regional  planning  concerning  the 
use  of  land  for  residence,  industry,  commerce,  recreation  and 
communication,  with  reference  to  the  growth  and  form  of  cities 
and  metropolitan  regions. 

219.  Town  and  Regional  Planning.  G.  A.  P.  Garrothers. 

Course  lb,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

The  practice  of  town  planning  as  applied  to  the  use  of  land 
for  residence,  industry,  commerce,  recreation  and  communication. 

220.  Town  and  Regional  Planning.  G.  A.  P.  Garrothers. 

Course  lb,  IV  Year;  3 hrs.  practical  work,  second  term. 

The  preparation  of  seminar  papers  and  drafting  room  exercises 
which  are  related  to  subject  No.  218. 


CHEMISTRY  AND  CHEMICAL  ENGINEERING 

221.  Chemistry.  The  Staff  in  Chemical  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Chemical  theory,  with  industrial  and  engineering  applications. 

222.  Chemical  Laboratory.  W.  F.  Graydon. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  3 hrs.  laboratoi7 
per  week,  both  terms. 

A laboratory  course  illustrating  the  fundamental  laws  of  chem- 
istry as  dealt  with  in  the  lecture  course,  and  providing  an  intro- 
duction to  chemical  analytical  methods. 

223.  Chemistry.  W.  H.  Burgess. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introductory  physical  chemistry:  the  gas  laws,  chemical  equi- 
libria, elementary  solution  chemistry,  thermochemistry.  Problems 
dealing  with  industrial  and  engineering  applications. 

224.  Chemistry.  I.  H.  Spinner. 

Courses  2 and  9,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Elementary  thermochemistry  and  heterogeneous  equilibria. 

226.  Engineering  Chemistry.  R.  R.  McLaughlin,  W.  H.  Rapson. 

Courses  1,  3,  4 and  7,  II  Year;  2 hrs.  lectures  per  week,  first 
term. 

Water-treatment,  corrosion,  petroleum,  rubber,  and  plastics. 

227.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Courses  2 and  9,  II  Year;  6 hrs.  laboratory  per  week,  first  term. 

Volumetric  and  gravimetric  analysis. 
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228.  Analytical  Chemistry  Laboratory.  F.  E.  Beamish. 

Course  8,  11  Year;  4 hrs.  laboratory  per  week,  both  terms. 

Quantitative  and  qualitatve  analysis. 

229.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year. 

This  course  commences  on  the  Wednesday  following  the  first 
Monday  in  Septem.ber,  and  continues  until  the  opening  of  the 
Fall  Term.  All  the  working  time  will  be  spent  on  systematic 
quantitative  inorganic  analysis. 

Text  book:  Textbook  of  Inorganic  Analysis — Kolthoff  and 
Sandell. 

230.  Industrial  Chemistry.  W.  G.  MacElhinney. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  first  term. 

Manufacture  of  acids,  alkalis,  and  inorganic  chemicals;  water- 
treatment,  corrosion,  explosives. 

231.  Inorganic  Chemistry.  C.  P.  Brockett. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  first  term: 

1 hr.  lecture  per  week,  second  term. 

The  constitution  of  matter  and  classification  of  the  elements: 
systematic  inorganic  chemistry. 

In  preparation  for  this  course,  students  will  be  expected  to 
have  read  and  to  be  familiar  with  the  following:  Mellor’s  Modern 
Inorganic  Chemistry  (1951  Edition),  Chapters  8-9,  17-25,  35. 

232.  Analytical  Chemistry.  W.  F.  Graydon. 

Course  6,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

A continuation  of  Subject  229. 

233.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Course  6,  II  Year;  9 hrs.  laboratory  per  week,  first  term. 

A continuation  of  Subject  229. 

234.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  II  Year;  3 hrs.  lectures  per  week,  second  term. 

An  introductory  course  in  organic  chemistry,  with  emphasis  on 
reaction  conditions  and  yields,  and  the  industrial  significance  of 
certain  compounds  and  reactions. 

235.  Chemistry  Laboratory.  1.  H.  Spinner. 

Course  6,  II  Year;  12  hrs.  laboratory  per  week,  second  term. 

Experiments  illustrating  the  kinetic  and  equilibrium  principles 
of  chemical  engineering.  Instruction  is  given  in  shop  practice, 
glass-blowing,  and  mass  and  heat  balance  calculations. 

One  laboratory  report  per  week. 

236.  Physical  Chemistry.  R.  L.  McIntosh. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  Phase  Rule ; introduction  to  chemical  thermo- 
dynamics and  theory  of  solutions. 
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Text  book:  Principles  of  Phase  Equilibria — Wetmore  and  Le- 

Roy. 

237.  Inorganic  Chemistry,  M.  W.  Lister. 

Course  5,  II  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

General  inorganic  chemistry,  stereochemistry,  and  related 
physical  measurements. 

Reference  book:  General  and  Inorganic  Chemistry — Partington. 

238.  Physical  Chemistry.  W.  F.  Graydon,  R.  W.  Missen. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A continuation  of  Subject  223,  including:  chemical  kinetics 
and  diffusion,  surface  chemistry  and  catalysis. 

Text  book:  Physical  Chemistry — MacDougall. 

Reference  book:  Chemical  Engineering  Kinetics — Smith. 

239.  Chemical  Theory  A.  W.  H.  Burgess,  W.  F.  Graydon,  R.  R. 

McLaughlin. 

Course  6,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Chemical  kinetics;  principles  of  adsorption  and  colloid  chem- 
istry. 

240.  Chemical  Theory  B.  W.  H.  Burgess,  W.  F.  Graydon. 

Courses  5c  and  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Chemical  thermodynamics,  introductory  to  subject  256. 

241.  Industrial  Chemistry.  W.  G.  MacElhinney,  W.  H,  Rapson. 

Course  6,  III  Year;  3 hrs.  lectures  per  week,  second  term. 

Chemical  process  industries,  including  petroleum,  soap,  sugar, 
pulp  and  paper,  and  fermentation  industries.  In  preparation  for 
this  course,  students  will  be  expected  to  have  read  and  to  be 
thoroughly  familiar  with  the  following:  Chemical  Process  Indus- 
tries— Shreve:  Chapters  29,  30,  31,  33,  34,  37. 

242.  Introduction  to  Mass  and  Heat  Transfer.  W,  G.  MacElhinney. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms;  3 hrs. 
laboratory  per  week,  second  term. 

The  fundamental  theory  and  practice  used  in  transfer  opera- 
tions in  chemical  engineering.  Energy  and  mass  transfer  are 
considered  in  the  study  of  the  flow  of  fluids,  fluidization  of  solids, 
heat  transfer,  and  evaporation  of  solutions. 

Text  book:  Unit  Operations  of  Chemical  Engineering — McCabe 
and  Smith. 

244.  Organic  Chemistry,  J.  G.  Breckenridge. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A continuation  of  subject  234,  dealing  mainly  with  aromatic 
compounds. 
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245.  Organic  Chemistry  Laboratory,  W.  H.  Rapson. 

Course  6,  III  Year;  9 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

A laboratory  course  accompanying  subject  244. 

One  laboratory  report  per  week. 

246.  Electrochemistry.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  2 hrs.  lectures  per  week,  first  term. 
Elementary  electrochemistry. 

247.  Electrochemistry  Laboratory.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  18  hrs.,  first  term. 

Quantitative  measurements  to  accompany  subject  246. 

249.  Chemical  Laboratory.  W.  F.  Graydon. 

Courses  5c  and  6,  III  Year;  6 hrs.  laboratory  per  week,  both 
terms. 

A laboratory  course  to  accompany  subject  240. 

250.  Organic  Chemistry.  J.  G.  Breckenridge,  1.  H.  Spinner. 

Course  5c,  IV  Year;  2 hrs,  lectures  per  week,  both  terms. 

A lecture  course  in  organic  chemistry,  concluding  with  a section 
on  the  chemistry  of  high  polymers. 

251.  Chemical  Engineering  Laboratory.  A.  I.  Johnson,  W.  G.  Mac- 

Elhinney,  R.  W.  Missen. 

Course  6,  IV  Year;  10  hrs.  laboratory  per  week,  first  term. 

A laboratory  course^do  accompany  subjects  242,  253,  and  254. 
Bench  and  pilot  plant  experiments  are  carried  out  to  study  a 
variety  of  unit  operations  such  as  fluidization,  heat  transfer, 
evaporation,  filtration,  distillation,  extraction,  and  absorption. 
Modern  control  instruments  are  discussed  and  operated.  Experi- 
mental work  for  subject  254  is  undertaken  as  a part  of  this 
laboratory. 

One  laboratory  report  per  week. 

252.  Chemical  Engineering  Laboratory.  Staff  in  Chemical  Engineering. 

Course  5c,  IV  Year;  6 hrs.  laboratory  per  week,  first  term; 
9 hrs.  per  week,  second  term. 

Experiments  illustrating  the  principles  encountered  in  subjects 
256  and  261. 

253.  Mass  Transfer  Operations.  A.  I.  Johnson. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  and  practice  of  mass  transfer  operations  in  chemical 
engineering  are  discussed.  Many  problems  in  distillation,  extrac- 
tion, absorption,  and  other  operations  illustrate  the  course. 

Text  book:  Mass  Transfer  Operations — R.  E.  Treybal. 

254.  Chemical  Plant  Design.  Staff  in  Chemical  Engineering. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  first  term:  3 hrs. 
laboratory  per  week,  second  term. 

Process  design  data  for  a typical  chemical  synthesis  are  col- 
lected from  pilot  plant  studies.  A full  scale  unit  is  then  designed 
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to  illustrate  the  practical  use  of  heat  and  mass  transfer,  fluid- 
flow,  and  thermodynamic  and  kinetic  principles  studied  in  other 
courses.  Due  consideration  is  given  to  economic  considerations 
in  this  work. 

255.  Applied  Mathematics  in  Chemical  Engineering.  A.  I.  Johnson, 

R.  W.  Missen. 

Course  6,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A laboratory  subject  to  accompany  subjects  242,  253,  and  254. 
Selected  chemical  engineering  problems,  introducing  the  students 
to  graphical  methods,  alignment  charts,  numerical  methods,  and 
the  application  of  differential  equations,  are  discussed. 

Text  book:  Applied  Mathematics  in  Chemical  Engineering — 
Sherwood  and  Reed. 

256.  Chemical  Engineering  Thermodynamics  and  Kinetics.  W.  H. 

Burgess,  W.  F.  Graydon. 

Courses  5c  and  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  application  of  thermodynamics  and  kinetics  to  problems 
in  the  field  of  chemical  engineering. 

257.  Organic  Chemistry.  R.  R.  McLaughlin. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  chemistry  of  natural  and  synthetic  high-molecular-weight 
materials. 

258.  Organic  Chemistry  Laboratory.  J.  G.  Breckenridge. 

Course  5c,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A laboratory  course  to  accompany  subject  250. 

261.  Diffusion  and  Mass  Transfer.  A.  I.  Johnson. 

Course  5c,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Fundamental  concepts  of  molecular  diffusion,  and  application 
to  transfer  through  still  fluids  and  fluids  in  streamline  flow.  Mass 
transfer  resulting  from  turbulent  flow.  Consideration  of  the 
resistance  to  mass  transfer  at  phase  interfaces.  Consideration  of 
the  principles  underlying  the  analysis  and  operation  of  mass 
transfer  equipment  for  gas-liquid,  liquid-liquid,  and  solid-liquid 
operations. 

Text  book:  Mass  Transfer  Operations — Treybal. 

Reference  books:  Mathematics  of  Diffusion — Crank;  Advances 
in  Chemical  Engineering,  Vol.  1 — Drew  & Hoopes. 


DESCRIPTIVE  GEOMETRY,  ENGINEERING  PROBLEMS  AND  DRAWING 
DESCRIPTIVE  GEOMETRY 

269.  Descriptive  Geometry.  A.  Wardell. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

These  lectures  deal  with  the  principles  of  orthographic  and 
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oblique  projection  and  tlieir  use  in  solving  problems  of  straight 
lines,  planes,  and  curved  surfaces. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

272.  Descriptive  Geometry.  A.  Wardell. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  269.  Problems  of  curved 
surfaces,  shades,  shadows  and  perspective  are  discussed:  also,  an 
introduction  is  given  to  the  principles  of  projection  used  in  map 
making. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

ENGINEERING  PROBLEMS  AND  DRAWING 

The  courses  in  Engineering  Problems  and  Drawing  consist 
primarily  in  the  solving  of  problems  by  the  student  at  the  draft- 
ing table  under  the  personal  guidance  of  an  instructor.  The  prob- 
lems in  the  First  and  Second  Years  deal  with  the  fundamental 
engineering  studies — mathematics,  applied  mechanics,  descriptive 
geometry,  the  plotting  of  surveys  that  have  been  made  by  the  stu- 
dent in  the  field,  theory  of  machines,  while  in  the  Third  and 
Fourth  Years,  the  problems  deal  mainly  with  design. 

275.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  9 hrs.  per  week,  both 
terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  ( analytical  geometry  and  cal- 
culus.) Plotting  of  original  surveys  for  courses  1,  2 and  9. 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

276.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  5,  I Year;  6 hrs.  per  week,  both  terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (algebra  and  geometry,  and 
calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 

284.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  1,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Plotting  of  original  surveys.  Problems  in  mechanics  of 
materials.  Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 
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286.  Engineering  Problems  and  Drawing.  A.  Wardell: 

Course  3,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials,  theory  of  machines. 
Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

287.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  2,  6 and  9,  II  Year;  3 hrs.  per  week,  alternate  weeks, 
both  terms. 

Problems  in  mathematics. 

Text  book:  Elements  of  Calculus — Peterson. 

288.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  7,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Course  4,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials.  Problems  in  mathe- 
matics (calculus). 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

289.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  8,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry,  mechanics  of  materials  and 
mathematics. 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

297.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  1,  III  Year;  9 hrs.  per  week,  both  terms. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns,  roof  trusses  and 
highway  trusses. 

298.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  2,  III  Year;  3 hrs.  per  week,  second  term. 

Course  3,  III  Year;  3 hrs.  per  week,  both  terms. 

Course  4,  III  Year;  6 hrs.  per  week,  first  term;  3 hrs.  per 
week,  second  term. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns. 

299.  Engineering  Problems  and  Drawing,  Structural.  W.  B.  Dunbar. 

Course  la,  IV  Year;  3 hrs.  per  week,  first  term. 

Problems  based  on  lecture  course  46. 

300.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  3,  IV  Year;  3 hrs.  per  week,  first  term. 
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Course  lb,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 

301.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  4,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 


BUSINESS  ADMINISTRATION,  ECONOMICS,  HISTORY  AND  LAW 

306.  Accounting.  F.  N.  Beard. 

Course  4,  II  Year;  2 hrs.  lectures  and  1 hr.  laboratory  per 
week,  both  terms. 

Basic  accounting  principles  and  procedures,  the  preparation 
and  interpretation  of  financial  statements,  cost  accounting,  and 
the  use  of  accounting  as  a means  of  control. 

307.  Statistics. 

Course  4,  III  Year;  2 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

An  introduction  to  statistical  technique  to  include  frequency 
distributions,  correlation,  curve  fitting,  sampling  theory  and  an 
introduction  to  statistical  quality  control. 

308.  Applied  Economics.  A.  M.  Watson. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A survey  of  contemporary  economic  institutions  and  problems 
and  the  application  of  economic  theory  to  income  determination, 
money  and  banking,  industrial  fluctuations,  fiscal  policy  and 
labour  problems. 

309.  Business  Policy. 

Course  4,  IV  Year;  3 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

Financing  a business  enterprise  with  some  attention  to  the 
investment  program  of  an  individual;  internal  administration; 
marketing  and  purchasing  of  industrial  goods. 

310.  Business.  F.  N.  Beard. 

Courses  1,  2,  3,  7 and  9,  III  Year;  1 hr.  lecture  per  week, 
second  term. 

Elements  of  business  organization  and  management  with  an 
introduction  to  the  principles  of  control  through  accounting 
records  and  financial  statements. 
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311.  Economics.  D.  G.  Hartle,  H.  I.  Macdonald,  E.  P.  Neufeld. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  Introduction  to  the  study  of  Economics  with  special  refer- 
ence to  the  problems  of  the  Canadian  economy. 

Text  book:  An  Introduction  to  Political  Economy — Bladen. 

314.  Engineering  Law.  W.  O.  Chris.  Miller. 

Courses  1,  3,  4 and  7,  IV  Year;  1 hr.  lecture  per  week,  first 
term. 

A subject  designed  to  co-ordinate  the  practice  of  engineering 
and  law.  Consideration  is  given  to  the  characteristics,  advantages 
and  disadvantages  of  companies,  partnerships  and  sole  proprietor- 
ships, the  promotion,  organization  and  financing  of  companies, 
the  duties  of  employees  to  employers,  the  duties  and  liabilities  of 
engineers,  statutes  applicable  to  engineering  works,  professional 
engineering  associations,  construction  contracts,  workmen’s  com- 
pensation, trade  unions  and  industrial  disputes. 

Text  book:  Enginering  Law — Laidlaw  and  Young. 

318.  Industrial  Management.  P.  B.  Hughes. 

Courses  1,  3,  6,  7 and  8,  IV  Year;  1 hr.  lecture  per  week,  both 
terms. 

A study  of  industrial  organization,  location,  arrangement,  con- 
struction, and  equipment  of  industrial  plants  for  efficiency  and 
economy,  process  routing,  scheduling  work,  reports,  methods  of 
superintending,  employment,  systems  of  compensating  labour, 
and  systems  of  distributing  indirect  expenses. 

Text  book:  Principles  of  Industrial  Management — Allcut. 

319.  Public  Speaking.  The  Staff  in  Chemical  Engineering. 

Course  6,  III  Year;  1 hr.  per  week,  both  terms. 

321.  Industrial  Management  A.  P.  B.  Hughes,  K.  C.  Livingston. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introduction  to  industrial  organization  and  management, 
dealing  particularly  with  its  more  technical  aspects.  Such  prob- 
lems as  plant  location,  layout,  arrangement,  construction,  handling 
of  materials,  inspection,  design,  and  report  writing  are  dealt  with. 

323.  Introduction  to  Political  Science.  W.  Baker. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

An  introduction  to  the  study  of  government  with  special  refer- 
ence to  the  problems  of  Canadian  government. 

324.  Europe  and  the  Modern  World,  1500-1950.  R.  A,  Spencer,  J.  C. 

Cairns. 

All  courses.  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introduction  to  the  main  currents  of  European  history 
between  1500  and  1950,  and  of  European  relations  with  the 
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extra-European  world.  The  purpose  of  the  course  is  not  the 
accumulation  of  factual  information  but  the  attainment  of  some 
understanding  of  historical  processes,  affecting  the  forms  of 
political  organization,  economic  activity,  intellectual  and  social 
movements. 

326.  Philosophy  of  Science.  Marcus  Long. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

The  relation  between  Science  and  Philosophy;  an  examination 
of  the  presuppositions  of  science  and  its  basic  concepts;  alternative 
accounts  of  the  nature  of  the  universe  with  their  implications  for 
social  and  moral  behaviour. 

328.  Industrial  Management  B.  T.  C.  Graham,  J.  C.  Sawatzky. 

Course  4,  IV  Year;  2 hr.  lecture  and  3 hrs.  laboratory  per 
week,  both  terms. 

A continuation  of  subject  321,  dealing  with  such  matters  as 
production,  planning,  time  and  motion  study,  costs,  budgetary 
control,  and  payment  of  labour.  Particular  emphasis  is  placed 
upon  the  study  of  Industrial  Relations. 

329.  Industrial  Psychology.  W.  Line. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  Worker  as  a person.  His  nature  and  needs;  achievement 
and  satisfaction;  ability,  motivation,  interest;  adjustment  and 
development.  Individual  differences.  Learning  at  the  level  of 
skills  and  knowledge,  and  in  a social  sense.  Morale,  loyalty  and 
responsibility. 

Administrative  provisions.  The  principles  applied  to  adminis- 
trative problems,  e.g.  conditions  of  work,  diagnosis  of  difficulties, 
constructive  policies;  supply  of  personnel,  selection,  training  and 
supervision. 

Special  Services.  The  role  of  professional  services,  e.g.  health, 
social  welfare,  psychological  service,  etc.:  their  relation  to  the 
executive  and  to  the  community. 

ELECTRICAL  ENGINEERING 

330.  Electricity.  Staff  in  Electrical  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

A basic  course  in  electricity  and  magnetism,  including  Kircb- 
hoff’s  Laws  and  network  theorems  as  applied  to  direct-current 
circuits,  induced  voltages,  self  and  mutual  inductance  and  an 
introduction  to  electric  field  concepts.  The  MKS  system  of  units 
is  used. 

Text  book:  Introduction  to  Electrical  Engineering — Ward. 


88 


APPLIED  SCIENCE  AND  ENGINEERING 


331.  Electricity.  Staff  in  Electrical  Engineering. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

A basic  course  in  electricity  and  magnetism  that  is  similar  to 
subject  330  but  adapted  to  the  needs  of  Course  5. 

332.  Alternating-Current  Circuits  I.  I.  R.  Dalton. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  calculation  of  single-phase  alternating-current 
circuits.  The  complex  number  method  of  calculation  is  intro- 
duced and  used. 

Reference  books;  Alternating  Current  Circuits — Kerchner  and 
Corcoran.  Alternating  Current  Circuits — Tang. 

333.  Electrical  Fundamentals.  J.  E.  Reid. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  of  electrostatics  covering  electrical  fields  and  poten- 
tials, electric  flux,  calculation  of  capacitance  and  breakdown 
voltage,  units.  The  theory  of  magnetism  and  electromagnetism 
covering  calculation  of  magnetic  fields  of  coils,  magnetic  circuits, 
calculation  of  self  and  mutual  inductance,  units. 

Reference  book:  Electric  and  Magnetic  Fields — Boast. 

334.  Electrical  Laboratory  and  Problems. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  per  ’vveek,  first 
term. 

Course  7,  II  Year;  6 hrs.  laboratory  per  week,  second  term. 

Appropriate  laboratory  experiments  to  accompany  courses  332 
and  338. 

Courses  3 and  4.  Six  laboratory  reports. 

Course  7.  Ten  laboratory  reports. 

335.  Electrical  Problems  and  Seminar. 

Course  7,  III  Year;  2 hrs.  per  week,  first  term;  4 hrs.  per 
week,  second  term. 

Problems  associated  with  courses  336,  337,  339  and  341  are 
worked  out  under  staff  supervision.  To  provide  practice  in  public 
speaking,  one  hour  per  week  in  the  second  term  is  devoted  to 
short  talks  and  discussions  by  the  students  on  topics  of  their  own 
choice. 

336.  Mathematical  Applications  in  Electrical  Engineering.  A.  J.  Kravetz. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  course  is  intended  to  develop  certain  topics  in  mathematics 
such  as  complex  numbers  and  functions,  numerical  analysis,  dif- 
ferential equations,  Laplace  transformation  and  vector  analysis 
and  apply  them  to  problems  of  electrical  engineering. 
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Reference  books : Mathematical  Methods  in  Electrical  Engineer- 
ing— Reed  and  Reed.  Advanced  Mathematics  for  Engineers — 
Reddick  and  Miller.  Differential  Equations — Piaggio. 

337.  Electronics,  W.  H.  Card. 

Course  7,  III  Year;  2 hrs,  lectures  per  week,  both  terms. 

The  behaviour  of  electrons  in  electric  and  magnetic  fields, 
thermionic  emission,  semiconductors,  vacuum-tube  and  transistor 
characteristics  and  circuit  models,  simple  vacuum-tube  and 
transistor  circuits. 

338.  Electricity,  H.  A.  Courtice. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

General  principles  and  calculations  of  electrical  circuits,  par- 
ticularly as  applied  to  the  measurement  of  resistance,  current, 
potential  difference,  inductance,  capacity,  power,  and  energy. 
The  principles  underlying  commercial  instruments  are  considered, 
together  with  the  methods  of  calibration. 

Reference  books:  Electrical  Measurements — Laws.  Basic  Elec- 
trical Measurements — Stout. 

339.  Direct  Current  Machines.  G.  R.  Slemon. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  operation  of  direct  current  machines.  Methods 
of  calculating  the  operating  characteristics  of  generators  and 
motors  are  presented  and  illustrated  by  the  use  of  problems. 

Reference  books:  Direct-Current  Machinery — Kloeffler,  Bren- 
nerman,  and  Kerchner.  Principles  of  D.C.  Machines — Langsdorf. 

341.  Alternating-Current  Circuits  II.  J.  E.  Reid. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Polyphase  circuits.  Circuits  with  non-sinusoidal  waves.  Fourier 
series.  Theory  of  coupled  circuits  and  the  transformer.  Measure- 
ments. 

Reference  books:  Alternating-Current  Circuits — Kerchner  and 
Corcoran.  Alternating-Current  Circuits — Tang. 

342.  Electric  Machines.  P.  E.  Burke. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Operating  characteristics  and  applications  of  transformers  and 
rotating  electric  machines. 

343.  Electric  Machines  Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  first  tenn. 

Laboratory  exercises  to  accompany  subject  342. 

Four  laboratory  reports. 
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344.  Electrical  Laboratory. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

This  laboratory  course  accompanies  lecture  courses  339  and 
341.  It  consists  of  three  groups  of  experiments  dealing  respec- 
tively with  direct  current  machinery,  fundamental  properties  of 
single-phase  and  three-phase  alternating-current  circuits  and  the 
single-phase  transformer. 

Eight  laboratory  reports. 

345.  Electronics.  J.  L.  Yen,  I.  R.  Dalton. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Thermionic  emission,  vacuum-tube  characteristics  and  appli- 
cations, gaseous-tube  characteristics  and  applications,  control  sys- 
tems. 

Text  book:  Introduction  to  Industrial  Electronics — Benedict. 

346.  Electronics  Laboratory. 

Courses  3 and  4,  III  Year;  3 hrs.  laboratory  alternate  weeks, 
first  term. 

Laboratory  exercise  to  accompany  subject  345. 

Four  laboratory  reports. 

347.  Electric  Circuits  and  Machines.  P.  E.  Burke. 

Courses  1 and  2,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Principles  of  alternating-current  circuits,  impedances  in  series 
and  parallel,  three-phase  circuits.  Power  measurement  in  single- 
phase and  polyphase  circuits.  The  transformer  and  the  induction 
motor. 

348.  Electrical  Laboratory. 

Courses  1 and  2,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Introductory  laboratory  practice  in  methods  of  measuring 
electrical  quantities.  Experiments  on  alternating-current  circuits, 
the  transformer  and  the  polyphase  induction  motor. 

Three  laboratory  reports. 

350.  Circuit  Analysis.  V.  G.  Smith. 

Course  5e,  IV  Year  : 2 hrs.  lectures  per  week,  both  terms. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
work theorems  and  to  discuss  general  network  properties.  Com- 
plex wave  forms,  filters  and  unbalanced  polyphase  networks  are 
considered  in  detail. 

Reference  books:  Alternating-Current  Circuits — Kerchner  and 
Corcoran.  Alternating-Current  Bridge  Methods — Hague.  Sym- 
metrical Components — Wagner  and  Evans. 

351.  Circuit  Analysis.  V.  G.  Smith. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  3 hrs. 
lectures  per  week,  second  term. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
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work  theorems  and  to  discuss  general  network  properties.  Electric 
wave  filters  and  unbalanced  power  networks  receive  detailed 
consideration. 

Reference  books:  Same  as  for  subject  350. 

352.  Transmission  at  Low  and  High  Frequencies.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  propagation  of  waves  on  transmission  lines,  under  transient 
and  steady-state  conditions. 

353.  Alternating  Current  Machinery  I.  G.  F.  Tracy. 

Course  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  theory  and  performance  of  generators,  synchronous  motors, 
single  and  polyphase  induction  motors. 

Reference  books:  Principles  of  Alternating  Current  Mach- 
inery— Lawrence.  Alternating  Current  Machines — Puchstein  and 
Lloyd. 

354.  Electric  Circuits.  J.  M.  Ham. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Circuits  as  models  for  physical  devices.  Kirchhoff’s  laws  and 
network  topology.  Network  theorems.  Complex  algebra  in  alter- 
nating-current circuit  analysis.  Applications  to  single  and  poly- 
phase power  circuits,  instruments,  transformers,  electronic  circuits. 

355.  Electrical  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  per  week,  first  term;  V/i 
hrs.  laboratory  per  week,  second  term. 

Studies  of  principles  and  properties  of  single-phase  and  poly- 
phase circuits  and  apparatus.  Vector  and  analytical  methods  are 
applied  to  the  solution  of  problems  related  to  the  characteristics 
of  transformers,  alternators,  synchronous  motors,  converters,  in- 
duction motors,  transmission  lines,  and  other  alternating  current 
equipment. 

Seven  laboratory  reports. 

Reference  books:  Electrical  Engineering — Christie.  Experi- 
mental Electrical  Engineering,  Vols.  I and  II — Karapetoff.  Prin- 
ciples of  A.C.  Machinery — Lawrence.  A.C.  Machinery — Bryant 
and  Johnson.  Principles  of  Alternating  Current  Machinery — 
Langsdorf. 

356.  Electric  Circuits  Laboratory. 

Course  5,  II  Year;  3 hrs.  laboratory  alternate  weeks,  both 
terms. 

Laboratory  exercises  to  accompany  subject  354. 

Ten  laboratory  reports. 

357.  Electric  Control  Systems.  J.  M.  Ham. 

Courses  5e,  5n  and  7,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Application  of  circuit  analysis  and  differential  equations  to 
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problems  of  energy  control  by  electronic  and  electro-mechanical 
means.  Rectification  and  inversion  with  switching  devices.  Power 
modulators — switching  amplifiers  (electronic  and  magnetic), 
rotary  electromagnetic  amplifiers.  Characteristics  of  loads — tor- 
ques, resistance  welding,  electromagnetic  heating,  etc.  Control 
“systems” — purposes  and  applications  of  feedback.  Computation 
and  simulation  in  system  design. 

358.  Electric  Control  Systems  Laboratory. 

Courses  5e,  5n  and  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks, 
both  terms. 

Laboratory  experiments  to  accompany  subject  357. 

Four  laboratory  reports. 

359.  Electrical  Problems  and  Seminar. 

Course  7,  IV  Year;  2 hrs.  per  week,  both  terms. 

Oral  presentation  by  each  fourth  year  student  of  his  thesis, 
together  with  discussions  by  other  members  of  the  group. 

360.  Communications  I.  J.  E.  Reid. 

Courses  5e,  5s,  5m  and  7,  IV  Year;  3 hrs.  lectures  per  week, 
first  term. 

The  basic  principles  of  amplification,  detection,  modulation, 
demodulation,  and  radio-frequency  power  generation. 

Reference  book:  Applied  Electronics — Gray. 

361.  Communications  Laboratory. 

Courses  5e,  5s,  5m  and  7,  IV  Year;  3 hrs.  laboratory  per 
week,  first  term. 

Experiments  and  problems  to  accompany  subject  360. 

Six  laboratory  reports. 

362.  Communications  II.  J.  E.  Reid. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  second 
term. 

A continuation  of  subject  360  covering  theory  and  design  of 
Class  B and  C amplifiers,  power  oscillators,  crystal  oscillators. 
Noise  in  communication  circuits.  Frequency  conversion.  Im- 
pedance transformation. 

Reference  book:  Applied  Electronics — Gray. 

363.  Communications  Laboratory. 

Courses  5e  and  7,  IV  Year;  4^  hrs.  laboratory  per  week, 
second  term. 

Experiments  and  problems  to  accompany  subjects  362  and  371. 

Seven  laboratory  reports. 

364.  Operational  Methods.  V.  G.  Smith. 

Courses  5e,  5m,  5n,  5s  and  5t,  IV  Year;  2 hrs.  lectures  per  week, 
both  terms. 

Classical  and  Heaviside’s  operational  methods  are  developed. 
Fourier’s  methods  leading  to  the  Laplace  transforms  are  dis- 
cussed and  the  close  relationship  between  Laplace  and  Heaviside 
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emphasized.  Applications  are  chiefly  to  electric  circuit  analysis. 

Reference  books:  Transformation  Calculus  and  Electric  Trans- 
ients— Goldman.  Electromagnetic  Theory — Heaviside.  Transients 
in  Linear  Systems — Gardner  and  Barnes.  Simple  Calculation  of 
Electrical  Transients — Carter. 

365.  Applied  Electromagnetic  Theory.  G.  Sinclair. 

Courses  5e,  5g,  Sm,  5n  and  5s,  IV  Year;  2 hrs.  lectures  per 
week,  both  terms. 

Electrostatics  is  reviewed  and  developed  further  to  compute 
the  capacities  of  engineering  structures.  Electromagnetism  is  re- 
viewed and  Maxwell’s  equations  obtained.  These  are  then  applied 
in  a study  of  plane  waves,  wave  guides  and  antenna  radiation. 

Reference  book:  Electromagnetic  Waves  and  Radiating  Systems 
— Jordan. 

366.  Electronics.  W.  H.  Card. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  theory  of  the  behaviour  of  electrons  in  electric  and 
magnetic  fields,  thermionic  emission,  transistor  and  electron-tube 
characteristics,  circuit  models  and  applications,  conduction 
through  gases. 

Reference  book:  Applied  Electronics — T.  S.  Gray. 

367.  Alternating-Current  Circuits.  J.  L.  Yen,  I.  R.  Dalton. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Fundamentals  of  alternating  current,  voltage  and  power.  The 
analysis  of  series,  parallel  and  three-phase  circuits  containing 
resistance,  inductance  and  capacitance. 

368.  Alternating-Current  Circuit  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Laboratory  exercises  to  accompany  subject  367. 

Three  laboratory  reports. 

369.  Alternating  Current  Machinery  II.  G.  F.  Tracy. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

A continuation  of  subject  353.  Special  types  of  alternating 
current  motors,  synchronous  converters,  single-phase  induction 
motors,  frequency  changes,  selsyn  devices. 

370.  Alternating  Current  Machinery  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Laboratory  exercises  to  accompany  subject  369. 

Three  laboratory  reports. 

371.  Communications  III.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  2 hrs.  lectures  per  week,  second 
term. 
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Transmission  lines  at  ultra-high  frequencies,  generation  and 
amplification  at  high  frequencies,  semi-conductor  devices  at  low 
frequencies. 

373.  Electric  Power  Systems.  G.  R.  Slemon. 

Course  7,  IV  Year;  2 hrs.  lectures  and  2 hrs.  computation  per 
week,  second  term. 

The  theory  associated  with  the  economic  generation,  trans- 
mission and  distribution  of  electrical  energy  in  bulk  and  the  con- 
trol of  power  systems  under  normal  and  fault  conditions. 

375.  Electrical  Engineering.  A.  J.  Kravetz. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  d-c  and  a-c  circuits  including  the  more  important 
methods  of  measuring  resistance,  current,  potential  difference, 
power  and  energy;  the  principles  of  operation  of  d-c  and  a-c 
machinery;  thermionic  tube  characteristics  and  applications. 

376.  Electrical  Engineering  Laboratory. 

Courses  6 and  8,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Laboratory  exercise  to  accompany  subject  375. 

Ten  laboratory  reports. 

377.  Electric  Machines.  A.  J.  Kravetz. 

Courses  3 and  5e,  III  Year;  Course  5t,  IV  Year;  2 hrs.  lectures 
per  week,  both  terms. 

Operating  characteristics,  control,  and  applications  of  direct- 
current  and  alternating-current  machines. 

378.  Electric  Machines  Laboratory. 

Courses  3 and  5e,  III  Year;  Course  5t,  IV  Year;  3 hrs.  labora- 
tory alternate  weeks,  first  term;  3 hrs.  laboratory  per  week,  second 
term. 

Laboratory  exercises  to  accompany  subject  377. 

Seven  laboratory  reports. 

379.  Electronics  Laboratory. 

Course  5,  III  Year;  3 hrs.  laboratory  alternate  weeks,  second 

term. 

Laboratory  exercises  to  accompany  subject  366. 

Four  laboratory  reports. 

GEOLOGICAL  SCIENCES 

380.  Physical  Geology.  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  3 hrs.  lectures  per  week,  first  term. 

An  introduction  to  the  study  of  geology  and  mineralogy. 

Reference  books:  Princinples  of  Physical  Geology — Holmes. 
Principles  of  Geology — Gilluly,  Waters  and  Woodford  or  Physical 
Geology — Leet  and  Judson. 
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381.  Physical  Geology  Laboratory. 

Courses  2 and  9,  II  Year;  2 hrs.  per  week,  first  term. 

A laboratory  course  to  accompany  subject  380. 

382.  Engineering  Geology.  W.  H.  Gross. 

Courses  1 and  5g,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

An  introduction  course  in  geology  with  special  reference  to 
engineering  problems. 

383.  Engineering  Geology  Laboratory. 

Courses  1 and  5g,  III  Year;  2 hrs.  per  week,  both  terms. 

Specimens,  maps,  and  sections  to  accompany  subject  382. 

384.  Glacial  Geology  and  Ground  Water.  R.  E.  Deane. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Pleistocene  Geology.  The  formation  and  distribution  of  the 
drift  deposits  of  North  America,  with  emphasis  on  their  economic 
importance. 

385.  Elementary  Geochemistry.  F.  G,  Smith. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Covering  the  periodic  table,  distribution  of  the  elements,  states 
of  matter,  phase  diagrams,  natural  hydrothermal  solutions, 
weathering,  and  geochemical  cycles. 

386.  Mineralogy  and  Lithology.  D.  H.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  2 hrs.  lecture 
per  week,  both  terms. 

A study  of  crystallography,  descriptive  and  determinative 
mineralogy,  and  the  common  rocks. 

Reference  book:  An  Introduction  to  the  Study  of  Minerals — 
Rogers. 

387.  Mineralogy  and  Lithology  Laboratory.  D.  li.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  2 hrs.  per  week, 
both  terms. 

Practice  in  identifying  minerals  and  rocks. 

388.  Descriptive  Mineralogy.  D.  H.  Gorman. 

Course  9,  III  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Continuation  of  the  mineralogy  of  subject  386. 

389.  Ore  Microscopy.  D.  H.  Gorman. 

Course  9,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Identification  of  minerals  in  polished  sections. 

390.  Crystallography.  E.  W.  Nuffield. 

Courses  5c,  5m,  5s  and  8,  III  Year;  Courses  5c,  5m  and  5s,  IV 
Year  (1958-59  only)  ; 1 hr.  lecture  per  week,  both  terms. 
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The  modern  concept  of  crystals;  symmetry  elements;  derivation 
of  space  lattices^  classes,  forms,  indices. 

391.  Petrology.  P.  A.  Peach. 

Course  9,  III  Year;  3 hrs.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Microscopic  character  of  the  rock-forming  minerals  in  thin 
sections,  and  description  and  classification  of  rocks. 

Text  books:  Optical  Crystallography — Wahlstrom.  Eruptive 
Rocks — Strand. 

392.  Petrography  Laboratory.  P.  A.  Peach. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

Microscopic  petrography,  to  accompany  subject  391. 

Text  book:  Optical  Mineralogy — Rogers  and  Kerr. 

393.  Historical  and  Stratigraphical  Geology.  F.  W.  Beales. 

Courses  2 and  9,  II  Year;  3 hrs.  lecture  per  week,  second  term. 

Study  of  the  principles  of  stratigraphy  and  historical  geology 
since  Precambrian  times. 

394.  Historical  and  Stratigraphical  Geology  Laboratory.  F.  W.  Beales. 

Course  9,  II  Year;  2 hrs.  per  week,  second  term. 

Laboratory  work  to  illustrate  subject  393. 

395.  Palaeontology.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

396.  Palaeontology  Laboratory.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

397.  Structural  Geology.  W.  M.  Tovell. 

Courses  2,  5g  and  9,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Structures  caused  by  the  deformation  of  the  earth’s  crust. 

Text  book:  Structural  Geology — Billings. 

398.  Structural  Geology  Laboratory.  W.  M.  Tovell. 

Courses  2,  5g  and  9,  III  Year;  3 hrs.  per  week,  both  terms. 

Work  with  geological  maps  of  folded  and  faulted  areas,  struc- 
tural sections,  and  the  solution  of  problems  relating  to  folding 
and  faulting. 

Laboratory  course  to  accompany  subject  397. 

399.  Mineral  Deposits.  W.  H.  Gross. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Theories  of  origin  of  mineral  deposits  and  description  of 
world’s  important  mineral  deposits. 

400.  Mineral  Deposits  Laboratory.  W.  H.  Gross. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 
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401.  Geology  of  Canada.  F.  W.  Beales. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A survey  of  the  physiography,  historical  geology,  major  struc- 
tural features,  and  mineral  deposits  of  the  country. 

402.  Pleistocene  Geology.  R.  E.  Deane. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Study  of  the  Pleistocene  Deposits  of  North  America  and 
Europe. 

403.  Precambrian  Geology.  W.  W.  Moorhouse. 

Courses  2 and  9,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 
Precambrian  formations  of  Canada — their  rocks,  distribution, 
relationships  and  economic  features. 

404.  Precambrian  Geology  Laboratory.  W.  W.  Moorhouse. 

Course  2,  IV  Year;  1 hr.  laboratory  per  week,  first  term. 
Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

To  accompany  subject  403. 

405.  Mining  Geology.  G.  B.  Langford. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  second 
term. 

A course  dealing  with  the  application  of  geology  to  mining. 
Reference  book:  Mining  Geology — McKinstry. 

406.  Mining  Geology  Laboratory.  G.  B.  Langford. 

Course  9,  IV  Year;  3 hrs.  per  week,  first  term. 

407.  Petroleum  Geology.  W.  M.  Tovell. 

Courses  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 
The  origin,  nature,  and  occurrence  of  petroleum  and  natural 
gas  deposits  and  the  extraction  of  these  substances  from  the 

earth. 

408.  Petroleum  Geology  Laboratory.  W.  M.  Tovell. 

Courses  5g  and  9,  IV  Year;  3 hrs.  per  week,  second  term. 
Accompanying  subject  407. 

409.  Stratigraphy  and  Sedimentation.  F.  W.  Beales. 

Course, 9,  III  Year;  1 hr.  lecture  per  week,  second  term. 
Description,  classification  and  interpretation  of  sedimentary 
rocks  and  rock  units. 

410.  Stratigraphic  and  Sedimentary  Field  Work.  F.  W.  Beales. 

Course  9,  III  Year;  2 hrs.  per  week,  second  term. 

Field  work  along  the  Niagara  Escarpment. 

411.  Geological  and  Mineralogical  Field  Work. 

Courses  2 and  9,  III  Year;  7 days. 

A field  trip  following  the  April  examination  to  the  Bancroft 
and  Madoc  areas  of  Ontario, 
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412.  Geological  Field  Trips  (Glacial  Geology). 

Courses  2 and  9,  IV  Year.  Three  /a  day  trips. 

During  October  weekly  trips  will  be  made  to  points  of  interest 
near  Toronto. 

413.  Geological  Field  Trips  (Petroleum). 

Course  9,  IV  Year.  2/2  days. 

Oil  and  gas  fields  in  Chatham  area. 

414.  Geological  Field  Trips  (Economic  and  Mining). 

Course  9,  IV  Year.  Two  trips,  each  /a  day. 

Trip  to  gypsum  mine  and  cement  plant. 

415.  X-Ray  Crystallography.  E.  W.  Nuffield. 

Course  5m,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

X-ray  diflfraction  methods  and  their  application  in  the  study 
of  crystalline  materials. 

HEAT  ENGINES 

No  laboratory  reports  to  be  written  outside  of  assigned  teaching 

hours. 

420.  Elementary  Fleat  Engines.  F.  G.  Ewens,  P.  B.  Hughes. 

Courses  2 and  7,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Courses  3 and  4,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

For  each  group  selected  topics  are  arranged  to  suit  the 
courses  included  in  the  group. 

The  history  and  development  of  heat  engines,  the  principles 
upon  which  they  operate,  and  the  characteristic  features  of  the 
different  kinds  of  engines  used  in  practice.  The  First  and  the 
Second  laws  of  thermodynamics. 

Text  book  (Courses  3 and  4)  : Elements  of  Thermodynamics 
and  Heat  Transfer — Obert. 

Reference  books  (All  Courses)  : Theory  and  Practice  of  Heat 
Engines — Faires.  Steam,  Air  and  Gas  Power — Severns,  Degler 
and  Miles. 

421.  Theory  of  Heat  Engines.  R.  C.  Wiren,  F.  C.  Hooper,  R.  W.  P. 

Anderson. 

Courses  3,  4,  5a,  7,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

For  each  course  selected  topics  are  arranged  to  suit  parts  of 
the  subject  given  in  the  Second  and  in  the  Fourth  Years,  with 
due  emphasis  on  the  material  particularly  desirable  for  each 
course. 

The  applications  of  the  laws  of  thermodynamics  to  ideal  pro- 
cesses and  cycles  using  gases  and  vapours,  reversibility,  available 
energy,  entropy,  properties  of  fluids.  Processes  and  cycles  used 
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in  practice  for  steam  and  gas  power  plants,  and  for  refrigerating 
plants.  Reciprocating  engines,  turbines  and  compressors.  Heat 
transfer.  Regeneration.  Fuels.  The  Combustion  process.  Com- 
bustion in  furnaces,  engines  and  turbines. 

Text  book  (Courses  3 and  4)  : Elements  of  Thermodynamics 
and  Heat  Transfer — Obert. 

Text  book  (Course  7)  : Basic  Thermodynamics — Brown. 

Reference  book  (Course  5a)  : Fuels  and  Combustion — Smith 
and  Stinson. 

Reference  books  (All  Courses)  : Thermodynamics — Obert. 
Faires.  Lee  and  Sears.  Theory  and  Practice  of  Heat  Engines — 
Faires.  Steam,  Air  and  Gas  Power — Severns,  Degler  and  Miles. 

422.  Heat  Engineering.  R.  C.  Wiren,  W.  A.  Wallace,  F.  C.  Hooper. 

Courses  3 and  5t,  HI  Year;  2 hrs.  lecture  per  week,  both  terms. 

Steam  Generators  and  Plant.  Combustion  calculations;  analysis 
of  fuels  and  products  of  combustion;  boiler  tests  and  heat  bal- 
ance; principles  of  design  of  boilers,  furnaces,  stokers,  pulverised 
fuel,  oil  and  gas  firing  equipment,  economizers,  air  heaters,  super- 
heaters, feedwater  heaters,  evaporators  and  miscellaneous  heat 
exchangers.  Steam  turbines  condensers  and  auxiliary  power  plant 
equipment. 

Text  book:  Steam  Power  Plants — Potter. 

Reference  books:  Steam  Power  Plants — Gaffert,  McNaughton, 
Zerban  and  Nye.  Steam  Turbines — Church.  Steam,  Air  and  Gas 
Power — Severns  and  Degler. 

Internal  Combustion  Engines.  Types  and  operation;  perform- 
ance and  testing;  basic  characteristics  and  principles  of  design; 
carburation;  fuel  injection;  governing. 

Text  book:  Internal  Combustion  Engines — Obert. 

Reference  books:  Internal  Combustion  Engines  — Poison, 
Maleev,  Fraas. 

Heat  Transfer  and  Air  Conditioning.  Conduction,  convection, 
radiation,  and  combined  mechanisms  of  heat  transfer.  Air  and 
water  vapour  mixtures,  requirements  for  comfort  and  industrial 
processes;  the  use  of  psychrometric  charts;  heating,  cooling, 
humidifying  and  dehumidifying  processes;  calculation  of  air  con- 
ditioning loads;  air  conditioning  systems  and  equipment. 

Reference  book:  Heating  and  Air  Conditioning — Allen,  Walker 
and  James. 

423.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  P.  B. 

Hughes,  W.  A.  Wallace,  F.  C.  Hooper,  R.  W.  P.  Anderson. 

Courses  3 and  5t,  III  Year;  1 three-hour  laboratory  period 
per  week,  both  terms. 

Courses  5a  and  7,  III  Year;  1 three-hour  laboratory  period 

per  week,  first  term. 
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Courses  4 and  6,  III  Year;  1 three-hour  laboratory  period  per 
week,  second  term. 

The  laboratory  work  is  designed  to  assist  in  clearer  under- 
standing of  theory  and  practical  applications,  and  consists  of 
selected  experiments  in  four  laboratories:  Heat  Engine  labora- 
tory, Fuel  Testing  laboratory.  Heat  Transfer  laboratory,  Re- 
frigeration and  Air  Conditioning  laboratory. 

The  work  on  Heat  Engines  deals  with  the  setting  of  valves, 
measuring  indicated  and  brake  horse-power,  the  use  of  power 
plant  instruments,  testing  of  air  compressors,  steam  engines, 
steam  turbines  and  internal  combustion  engines  under  various 
conditions,  steam  calorimetry  and  the  solution  of  practical  prob- 
lems on  steam  plants,  internal  combustion  engines,  and  gas  tur- 
bines. 

The  Fuel  Testing  includes  analysis  of  fuels  and  products  of 
combustion,  knock  rating  of  gasolines,  fuel  calorimetry,  etc. 

The  work  on  Heat  Transfer  deals  with  temperature  measure- 
ment, tests  on  insulation  and  heat  exchangers  of  various  kinds. 

The  work  on  air  conditioning  deals  with  the  use  of  instruments 
and  charts,  air  conditioning  standards,  the  solution  of  practical 
problem,  and  testing  of  air  conditioning  equipment. 

424.  Heat  Power  Engineering.  R.  C.  Wiren. 

Course  3,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  421  consisting  of  a more 
advanced  study  as  applied  to  power  plants.  Properties  of  pure 
substances.  Analysis  and  applications  of  the  First  and  Second 
Laws.  Change  of  phase  and  equations  of  state.  Thermodynamic 
functions  and  relations  as  applied  to  a perfect  gas  and  working 
fluids  used  in  power  plants.  Steam  as  a working  fluid.  Steam 
turbines.  Power  plant  cycles  including  reciprocating  engines  and 
turbines.  Cycles  for  high  pressures  and  temperatures.  Superheat- 
ing, reheating,  regenerative  and  binary-fluid  cycles.  Steam  gen- 
erators employing  forced  circulation,  indirect  evaporation  and 
pressure  combustion.  Power  plant  heat  balance  and  efficiencies. 
Design  of  power  plant  equipment.  New  developments  and  trends. 

Reference  books:  Heat  and  Thermodynamics — Zemansky. 
Engineering  Thermodynamics — Obert,  Young,  Lee  and  Sears, 
Everett,  Keenan,  Ebaugh,  Hawkins.  Steam  Power  Plants — Gaffert, 
Potter,  MacNaughton,  Zerban  and  Nye.  Steam  Turbines — Church, 
Salisbury,  Lee. 

425,  Internal  Combustion.  W.  A.  Wallace. 

Courses  3 and  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  types  of  internal  combustion  engine  and  their 
respective  applications.  The  different  cycles  of  operation  and  the 
avoidable  and  unavoidable  losses.  The  admission,  compression. 
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combustion,  expansion  and  exhaust  operations,  the  factors  that 
influence  them  and  their  application  to  the  engine  and  turbine. 
The  cooling  system  and  its  effect  on  thermal  and  mechanical 
conditions. 

Reference  book:  Internal  Combustion  Engines — Obert. 

426.  Heat  Engineering  Laboratories.  R.  G.  Wiren,  F.  G.  Ewens,  P.  B. 

Hughes,  W.  A.  Wallace,  F.  G.  Hooper. 

Course  3,  IV  Year;  5 hrs.  laboratory  work  per  week,  both 
terms. 

Course  5t,  IV  Year;  3 hrs.  laboratory  work  per  week,  both 
terms. 

A continuation  and  extension  of  the  work  covered  in  the  III 
Year  laboratory  subjects  consisting  of  selected  experiments  in 
four  laboratories:  Heat  Engine  laboratory.  Fuel  Testing  labora- 
tory, Heat  Transfer  laboratory.  Refrigeration  and  Air  Condition- 
ing laboratory. 

In  the  Heat  Engine  laboratory  complete  tests  are  made  of 
various  engines  such  as  simple,  compound  and  uniflow  steam 
engines,  impulse  and  reaction  type  steam  turbines,  gas,  oil 
and  gasoline  engines.  In  each  case  an  analysis  is  made  of  the 
thermal  cycle  involved,  a complete  set  of  experiments  is  per- 
formed and  the  results  plotted  to  show  clearly  to  the  student  the 
effect  of  various  alterations  in  adjustment  on  the  results  obtained. 
A complete  boiler  test  is  performed  and  all  calculations  are  made 
for  a heat  balance.  An  analysis  is  made  of  cycles  used  in  gas 
turbines  and  jets.  Problems  involving  variable  specific  heat  are 
studied. 

In  the  Fuel  Testing  laboratory  the  octane  rating  of  gasoline 
samples  is  determined  by  A.S.T.M.  methods  and  fuel  injection 
spray  characteristics  are  studied  with  special  test  equipment. 

In  the  Heat  Transfer  laboratory  tests  are  made  on  heat  ex- 
changers. 

In  the  Air  Conditioning  and  Refrigeration  laboratory  tests  are 
performed  on  complete  air  conditioning  systems,  and  complete 
refrigerating  plants. 

427.  Theory  of  Heat  Engines.  R.  G.  Wiren. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Thermodynamics  of  gases  and  vapours  as  applied  to  engines, 
nozzles,  turbines,  compressors,  heat  exchangers,  refrigeration 
plants,  and  air  conditioning  systems.  Analysis  of  vapour  and  gas 
power  cycles. 

Text  book:  Basic  Thermodynamics — Brown. 

Reference  books : Engineering  Thermodynamics  — Young, 
Ebaugh.  Theory  and  Practice  of  Heat  Engines — Faires. 
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428.  Heat  Engine  Laboratory.  R.  G.  Wiren,  F.  G.  Ewens,  P.  B.  Hughes, 

W.  A.  Wallace,  F.  C.  Hooper,  R.  W,  P.  Anderson. 

Course  1,  III  Year;  2 hrs.  laboratory  per  week,  second  term. 

Course  2,  III  Year;  I/2  hrs.  per  week,  first  term. 

Experiments  with  steam  and  internal  combustion  engines,  com- 
pressed air,  etc. 

429.  Refrigeration  and  Air  Conditioning.  F.  G.  Ewens. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Refrigeration  cycles  and  properties  of  refrigerants;  flow  of 
fluids  and  heat  transfer;  heat  insulation;  refrigerating  machines 
and  controls;  heating  and  air  conditioning;  cold  storage;  ice 
manufacture;  industrial  applications  of  refrigeration. 

Reference  books:  Theory  of  Mechanical  Refrigeration — 
Sparks.  Refrigeration  and  Air  Conditioning — Jordan  and  Priester. 
Applied  Heat  Transmission — Stoever.  Heating  and  Air  Condi- 
tioning— Allen,  Walker  and  James. 

430.  Heat  Power  Engineering.  R.  G.  Wiren. 

Courses  5c  and  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Application  of  Thermodynamics  to  the  design  of  power  plant 
equipment.  Analysis  of  high  pressure  and  high  temperature 
vapour  cycles.  Superheating,  reheating,  regenerative  and  binary- 
fluid  cycles.  Steam  generators  employing  forced  circulation,  in- 
direct evaporation  and  pressure  combustion.  Steam  turbines, 
power  plant  heat  balance  and  efficiencies.  New  developments  and 
trends. 

Reference  books:  Steam  Power  Plants — Gaffert,  Potter,  Zerban 
and  Nye,  MacNaughton.  Steam  Turbines — Church,  Salisbury,  Lee. 
Engineering  Thermodynamics — Obert,  Young,  Keenan,  Hawkins. 

431.  Theory  of  Heat  Engines.  P.  B.  Hughes. 

Course  6,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

The  theory  and  practice  of  heat  engines,  including  a study  of 
fundamental  principles  involved,  an  appraisal  of  theoretical  de- 
velopments, and  a survey  of  the  corresponding  practical  appli- 
cations. 

Text  book:  Theory  and  Practice  of  Heat  Engines — Faires. 

432.  Heat  Transfer.  C.  H.  Miller. 

Course  8,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

Basic  principles,  definitions,  units  and  dimensional  analysis. 
Conduction  in  the  steady  and  the  unsteady  states.  The  heat 
source  within  a conducting  body.  Free  and  forced  convection. 
Condensing  and  boiling.  Radiation.  Combined  effects  of  conduc- 
tion, convection  and  radiation.  Instrumentation  and  experimental 
methods. 

Text  book:  Elements  of  Heat  Transfer  and  Insulation — M. 
Jakob  and  G.  A.  Hawkins. 
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433.  Heat  Transfer.  F.  C.  Hooper. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Steady  state  and  transient  conduction,  surface  and  gas  radiation, 
convection,  boiling,  condensation  and  combined  mechanisms  are 
considered.  Special  attention  is  given  to  analogue  and  computa- 
tional procedures  and  to  consideration  of  the  manner  in  which 
novel  or  complex  problems  may  be  approached. 

Text  book:  Heat  Transmission — McAdams. 

HYDRAULICS  AND  FLUID  MECHANICS 

No  laboratory  reports  to  be  v/ritten  outside  of  assigned  teaching 
hours. 

440.  Fluid  Mechanics.  G.  R.  Lord,  L.  E.  Jones,  D.  G.  Huber,  H.  J. 

Leutheusser. 

Courses  1,  3,  4 and  7,  III  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Course  2,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

Attention  is  given  to  the  development  and  discussion  of  the 
fundamental  principles  of  fluid  flow.  These  principles  are  illus- 
trated by  suitable  practical  problems  connected  with  fluid  mea- 
surements, flow  of  fluids  in  pipes  and  open  channels,  with  a brief 
discussion  of  the  resistance  of  submerged  bodies,  dimensional  ana- 
lysis and  similarity  studies. 

Text  book:  Fluid  Mechanics — Binder. 

441.  Fluid  Mechanics  Laboratory.  G.  R.  Lord,  L.  E.  Jones,  D.  G.  Huber, 

H.  J.  Leutheusser. 

Courses  1,  3 and  4,  III  Year;  one  3-hr.  laboratory  period  per 
week,  second  term. 

Course  2,  III  Year;  six  3-hr.  laboratory  periods,  first  term. 

Course  7,  III  Year;  one  3-hr.  laboratory  per  week,  first  term. 

This  laboratory  course  is  planned  to  illustrate  the  principles 
considered  in  the  lecture  courses  in  fluid  mechanics.  Experimental 
work  in  the  laboratory  utilizes  a wide  variety  of  apparatus  and 
equipment  concerned  with  fluid  flow,  while  problems  undertaken 
in  the  study  room  provide  a link  with  general  hydraulic  practice. 

442.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  problems  of  unsteady  flow  such  as  occur  in  power 
plants,  penstocks,  etc.  The  lecture  work  is  supplemented  by  prob- 
lems solved  by  the  students  in  the  work  rooms,  the  time  for 
which  is  included  in  subject  444.  Surges,  water  hammer,  stream 
flow  data,  etc.,  are  discussed. 

The  problems  of  collection  of  water  for  power  purposes,  use  of 
the  mass  curve,  rainfall  and  evaporation,  etc.,  are  also  treated  as 
far  as  possible.  The  flow  of  gases  and  vapours  is  also  discussed. 
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443.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Theory  and  design  of  turbines,  pumps,  fans,  propellers,  and 
other  hydraulic  machinery,  as  well  as  the  application  of  hy- 
draulic systems  to  aircraft  and  machine  tools.  The  selection  of 
turbines,  pumps,  and  fans  is  dealt  with,  as  well  as  problems  re- 
lated to  the  mechanical  parts  of  hydraulic  power  plants.  Cavi- 
tation in  connection  with  pumps,  turbines,  and  propellers  is  fully 
discussed. 

444.  Hydraulic  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  3,  IV  Year;  average  of  5/2  hrs.  laboratory  per  week  in 
3-  and  2-hr.  periods,  both  terms. 

Experimental  work  is  carried  out  in  the  laboratory  on  various 
types  of  pumps,  turbines,  fans,  centrifugal  compressors  and  on 
hydraulic  models.  In  addition  computation  problems  involving 
open  channel  flow,  water  power  studies,  pumps  and  turbine 
studies,  water  hammer  phenomena,  fans  and  ductwork,  and  other 
advanced  flow  problems  are  considered.  General  problems  involv- 
ing compressibility  of  gases  are  considered. 

445.  Hydraulics.  D.  G.  Huber. 

Course  1,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  general  field  of  hydraulic  engineering  is  studied  under  the 
topics:  hydrology,  flood  control,  dams,  power  plants,  hydraulic 
machinery,  water  hammer,  surges,  irrigation,  water  supply  and 
model  studies. 

Text  book:  Elements  of  Hydraulic  Engineering — Linsley  and 
Franzini. 

446.  Hydraulic  Laboratory.  G.  R.  Lord,  D.  G.  Huber. 

Course  1,  IV  Year;  one  3-hr.  laboratory  period  per  week, 
both  terms. 

Experimental  studies  of  hydraulic  models,  turbines  and  pumps 
are  carried  out.  Problems  assigned  in  the  study  rooms  deal  with 
channel  flow  and  other  hydraulic  features  connected  with  water 
power  installations,  flood  control,  water  supply  and  drainage 
systems. 

449.  Treatment  of  Technical  Data.  L.  E.  Jones. 

Courses  3 and  4,  II  Year;  3 hrs.  lecture  per  week,  second  term. 

Presentation  of  data ; approximate  nature  of  technical  data ; 
role  played  by  mathematics;  general  numerical  methods;  methods 
of  organizing  data  for  computation;  methods  of  analyzing  tech- 
nical data;  elements  of  curve-fitting  and  statistical  treatment. 

451.  Hydraulics.  G.  R.  Lord. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Pumping  and  drainage  problems  connected  with  the  operation 
of  mines  and  mining  properties. 
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452.  Fluid  Mechanics.  L.  E.  Jones. 

Courses  6 and  8,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 

The  fundamentals  of  fluid  flow  as  generally  encountered  in 
industry.  Fluid  properties,  fluid  statics,  energy  relations,  dimen- 
sional analysis  and  dynamic  similarity,  flow  in  pipes  and  chan- 
nels, resistance  of  submerged  bodies,  effects  of  viscosity  and 
compressibility,  lubrication,  pumps  and  other  hydraulic  machines. 

453.  Fluid  Mechanics  Laboratory.  G.  R.  Lord,  L.  E.  Jones. 

Course  6,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A course  of  laboratory  experiments  and  design  problems  to 
permit  of  correlating  flow  fundamentals  with  industrial  appli- 
cations. 


MACHINERY 

No  laboratory  reports  written  outside  of  assigned  teaching  hours. 

461.  Mechanical  Engineering.  W.  G.  McIntosh. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Materials  of  design  and  production  methods.  In  addition, 
standards,  tolerances,  limits,  fits,  and  mechanical  drafting  room 
practice  will  be  explained. 

Text  books:  Manufacturing  Processes — Begeman.  Drawings 
and  Drafting  Room  Practice.  A.S.A. 

462.  Elementary  Machine  Design.  R.  T.  Waines. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

A preparatory  subject  intended  to  familiarize  the  student  with 
the  different  shop  method  and  processes,  casting,  forging,  machin- 
ing, etc.,  used  in  the  production  of  machine  parts,  to  enable  him 
to  make  proper  provision  in  the  design  of  such  parts  to  facilitate 
their  production. 

In  addition,  the  various  standards,  machine  and  pipe  threads, 
tapers,  pipe  fittings,  etc.,  are  described  and  mechanical  drafting 
room  practice  explained.  Tolerances,  limits,  fits  and  gauges  are 
discussed. 

Text  book:  Manufacturing  Processes — Begeman. 

463.  Machinery.  R.  T.  Waines. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Design  (involving  material  applications  and  calculation  of 
stresses)  and  selection  of  various  machine  elements  with  par- 
ticular application  to  power  transmission  (belting,  shafting  and 
gearing),  fastening  screws,  power  screws  and  wire  rope. 

Text  book:  Machine  Design — Shigley. 

464.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

The  work  in  the  laboratory  will  illustrate  the  lecture  subject. 
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465.  Theory  of  Machines.  I.  W.  Smith,  Z.  W.  Dybczak. 

Course  3,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

A study  of  basic  machine  components,  including  the  standard 
linkages,  cams,  gearing,  and  gear  trains,  with  reference  to  prac- 
tical application.  Methods  for  analysis  of  velocity,  acceleration, 
and  force  distribution  in  machines.  Effects  of  friction  and  deter- 
mination of  efficiency.  The  plotting  and  use  of  crank  effort  and 
torque  diagrams,  including  inertia  effects.  Fluctuation  of  machine 
speed  and  its  control  by  flywheels  and  governors.  Balancing  of 
rotating  and  reciprocating  parts. 

Text  book:  Mechanisms  and  Dynamics  of  Machinery — Mabie 
and  Ocvirk. 

466.  Theory  of  Machines  Laboratory.  I.  W.  Smith,  R.  T.  Waines, 

Z.  W.  Dybczak. 

Course  3,  II  Year;  3 hrs.  laboratory  per  week,  both  terms. 

The  work  in  the  laboratory  will  illustrate  the  principles  covered 
in  the  lecture  subject  No.  465. 

467.  Machine  Design.  I.  W.  Smith. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  of  various  machine  elements,  including  screw 
threads  for  fastening  and  power  transmission,  shafting,  bearings 
(journal,  thrust,  ball,  and  roller)  belts,  pulleys,  spur  gears,  fly- 
wheels, keys,  clutches,  etc. 

Text  book:  Machine  Design — Shigley. 

468.  Machine  Design  Laboratories.  W.  G.  McIntosh,  1.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak,  G.  E.  Godfrey. 

Course  3,  III  Year;  6 hrs.  laboratory  per  week,  both  terms. 

Course  4,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Design  laboratory  work  will  be  taken  by  students  in  all  courses 
listed  above.  This  will  involve  the  design  of  machine  elements 
with  the  object  of  illustrating  the  work  covered  in  the  lecture 
subjects  in  Machine  Design.  Sketching  and  drafting  will  be  given 
with  a view  to  developing  the  student’s  judgment  and  sense  of 
proportion  in  design  and  the  application  of  drafting  room  stan- 
dards. 

Mechanical  laboratory  work  will  be  taken  by  Course  3.  This 
will  include  selected  experiments  in  speed  measurement,  oil  test- 
ing, balancing,  vibrations,  testing  of  power  drives,  etc. 

469.  Machine  Design.  R.  T.  Waines. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  design  and  selection  of  machinery  and  equipment  met 
with  in  metallurgical  plants,  and  in  mining  work. 

Text  book:  Machine  Design — Shigley. 
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470.  Machine  Design  Laboratory.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines. 

Courses  2,  6 and  8,  IV  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Problems  worked  out  in  the  laboratory,  designed  to  give  the 
student  training  in  the  general  lay-out  of  shafting  and  plant 
machinery,  as  well  as  in  the  design  of  simple  parts  for  chemical 
and  metallurgical  apparatus,  and  mine  machinery. 

471.  Machine  Design.  Z.  W.  Dybczak. 

Courses  5e,  5g,  5m,  5n,  5s,  5t,  III  Year;  1 hr.  lecture  per  week, 
both  terms. 

Some  acquaintance  with  the  selection  of  materials  and  their 
use  in  the  design  and  construction  of  machinery.  Machine  parts 
are  analysed  as  to  suitable  materials,  production  methods,  and 
the  nature  and  magnitude  of  the  stresses  encountered. 

Text  book:  Machine  Design — Shigley. 

472.  Machine  Design  Laboratory'.  W.  G.  McIntosh,  I.  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Courses  5e,  5g,  5m,  5n,  5s,  5t,  III  Year;  3 hrs.  laboratory  per 
week,  both  terms. 

The  work  in  the  laboratory  will  consist  of  the  analytical  solu- 
tion of  problems,  illustrating  the  principles  involved  in  the 
lecture  course,  and  the  standard  practice  in  making  assembly  and 
detail  machine  drawings. 

473.  Machine  Design.  W.  G.  McIntosh. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  is  a continuation  of  subjects  467  and  466.  It  will  involve 
the  design  of  various  machine  elements  and  equipment  including 
machine  frames,  hooks,  hoisting  equipment,  crankshafts,  gears 
(helical,  herringbone,  bevel,  screw,  and  worm),  springs,  clutches, 
brakes,  thin  and  thick  v/all  vessels. 

An  introduction  will  be  given  to  the  study  of  vibration  prob- 
lems encountered  in  high  speed  engines  and  machines. 

Text  books:  Design  of  Machine  Elements — Spotts.  Mechanical 
Vibrations — Thomson. 

474.  Machine  Design  Laboratories.  W.  G.  McIntosh,  I,  W.  Smith,  R.  T. 

Waines,  Z.  W.  Dybczak. 

Course  3,  IV  Year;  5 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  term. 

Advanced  laboratory  work  involves  both  analysis  and  design  of 
machine  elements,  machine  units,  and  complete  machines.  The 
selection  of  problems  is  made  with  a view  to  giving  the  student 
as  broad  a coverage  as  possible  and  providing  experience  in 
combining  of  elements  to  form  a machine  of  smooth  and  har- 
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monious  design.  Some  of  this  work  will  involve  special  shafting 
problems  including  graphical  solutions,  critical  speeds,  and  mul- 
tiple supports. 

Work  will  be  given  in  the  Mechanical  Laboratory  on  gauging 
and  fine  measurements,  experimental  stress  analysis,  vibration, 
and  bearing  testing. 

475.  Machine  Design.  G.  E.  Godfrey. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  stress  analysis  and  the  design  of  various  machine 
elements,  including  shafting,  bearings,  belts,  gears,  flywheels,  etc.; 
also  an  introduction  to  work  on  speed  fluctuation  and  balancing. 

Text  book:  Machine  Design — Shigley. 

476.  Manufacturing  Processes.  K.  C.  Livingston. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

First  term  work  deals  with  the  steel  industry.  Processes  con- 
sidered are  those  involved  in  iron  and  steel  production,  casting, 
machinery,  welding  and  heat  treatment. 

Processes  by  which  textiles,  glass,  paper,  and  rubber  are  manu- 
factured are  discussed  during  the  second  term. 

Text  book:  Manufacturing  Processes — ^Begeman. 

477.  Manufacturing  Processes  Laboratory.  K.  C.  Livingston. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Problems  based  upon  the  topic  treated  in  subject  476  will  be 
given  during  the  first  term. 

The  class  during  the  second  term  will  be  concerned  with  the 
process  and  management  problems  of  some  industries. 

478.  Machine  Design.  Z.  W.  Dybczak. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A series  of  lectures  on  design  methods  related  to  heat  engines, 
including  force  analysis,  speed  fluctuation,  flywheel  design,  gover- 
nors, vibrations,  high  speed  bearings,  and  thermal  stress. 

Reference  books:  Design  of  Machine  Elements  — Faires, 
Mechanics  of  Machinery — Ham  and  Crane.  Analysis  and  Lubri- 
cation of  Bearings — Shaw  and  Macks. 

479.  Machine  Design.  R.  T.  Waines. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  of  various  machine  elements,  particularly  those 
likely  to  be  met  with  in  chemical  plants,  and  an  outline  of  the 
properties,  production  methods,  and  selection  of  materials  used 
in  machine  equipment. 

Reference  books:  Process  Equipment  Design — Hesse  and  Rush- 
ton.  Principles  of  Machine  Design — Berard,  Waters  and  Phelps. 
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MATHEMATICS 

490.  Calculus.  I.  R.  Pounder,  R.  O.  A.  Robinson,  J.  A.  Steketee,  W.  M. 

Kahan,  D.  Naylor,  R.  A.  Ross,  W.  A.  Skirrow,  A.  W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Derivation  of  the  fundamental  formulas  of  the  differential  and 
integral  calculus,  with  applications  to  problems  concerning  curves, 
areas,  volumes,  lengths.  Problems  are  dealt  with  in  the  drafting 
room  as  outlined  in  subject  275. 

491.  Calculus.  G.  de  B.  Robinson,  D.  W.  Crowe,  G.  F.  D.  Duff,  R.  B. 

Potts,  P,  G.  Rooney,  F.  A.  Sherk. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  II  Year;  2 hrs.  lectures  per 
week,  both  terms. 

Continuation  of  subject  490.  The  elementary  theory  reviewed 
and  extended,  with  special  attention  to  applications  in  engineer- 
ing.  Introduction  to  simple  differential  equations.  Problems  are 
dealt  with  in  the  drafting  room  as  outlined  in  subjects  284,  285, 
286,  287,  288  and  289. 

492.  Analytical  Geometry.  I.  R.  Pounder,  R.  O.  A.  Robinson,  J.  A. 

Steketee,  W.  M.  Kahan,  D.  Naylor,  R.  A.  Ross,  W.  A.  Skirrow, 
A.  W.  Walker. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  1 hr.  lecture  per 
week,  both  terms. 

The  Secondary  School  course  in  the  geometry  of  the  plane  is 
extended  and  is  followed  for  the  greater  part  of  the  session  by  an 
algebraic  treatment  of  the  geometry  of  planes,  lines,  and  quadric 
surfaces.  Problems  are  dealt  with  in  the  drafting  room  as  outlined 
in  subject  275. 

494.  Least  Squares.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes. 

Course  1,  II  Year;  3 hrs.  laboratory  per  week,  second  term. 

The  general  principles  of  probability  of  errors,  elementary 
problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observations,  empirical  constants  and  formulae. 

Text  books:  Least  Squares  in  Engineering — Coddington  and 
Marshall.  Printed  Lecture  Notes. 

495.  Mathematical  Problems.  W.  J.  Webber,  D.  A.  S.  Fraser,  W.  A.  J. 

Luxemburg,  A.  H.  Wallace,  R.  Wormleighton. 

Course  5,  II  Year;  3 hrs.  problems  per  week,  both  terms. 

The  weekly  sheet  of  prepared  problems  will  be  based  on  the 
content  of  courses  501,  504,  505,  and  will  provide  training  in 
operating  the  routine  processes  of  the  Calculus  and  will  illustrate 
these  by  applications  in  Numerical  Methods,  Mechanics  and  Geo- 
metry. Students  will  be  given  an  opportunity  to  have  their  diffi- 
culties in  these  courses  cleared  up. 
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501.  Probability  and  Numerical  Methods.  D.  A.  S.  Phaser,  R.  Worm- 

leighton. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Definition  of  probability;  binomial,  Poisson,  and  normal  dis- 
tributions; frequency;  sampling  distributions.  Examples  of  esti- 
mation, hypothesis  testing,  control  charts,  regression,  and  analy- 
sis of  variance.  Finite  differences;  operators;  interpolation; 
numerical  integration  and  solution  of  equations;  inversion  of 
matrices. 

502.  Algebra  and  Geometry.  A.  PI.  Wallace,  R.  Wormleighton. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Complex  numbers,  elementary  theory  of  equations,  rational 
functions,  vectors  and  matrices,  coordinate  systems,  planes,  lines, 
standard  surfaces  of  the  second  degree,  principal  axes. 

503.  Calculus.  W.  J.  R.  Crosby,  W.  A.  J.  Luxemburg. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introduction  of  differential  and  integral  calculus  with  appli- 
cations ; limits,  power  series,  the  exponential  and  logarithmic 
functions;  trigonometric  and  hyperbolic  functions  and  their  in- 
verses. 

Text  books:  Calculus — Sherwood  and  Taylor.  Introduction 
to  the  Calculus — Beatty  and  Jenkins. 

504.  Differential  Calculus.  W.  J.  R.  Crosby,  W.  A.  J.  Luxemburg. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Ordinary  and  partial  differentiation,  differentials,  Taylor’s 
theorem  for  functions  of  one  or  more  variables,  maxima  and 
minima,  transformations,  convergence  and  uniform  convergence, 
differential  equations  of  the  first  order,  linear  differential  equations 
with  constant  coefficients. 

Text  book:  Advanced  Calculus — Sokolnikoff. 

505.  Integral  Calculus.  A.  H.  Wallace,  W.  J.  Webber. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Methods  of  indefinite  integration,  definite  integrals,  multiple 
integrals,  line  and  surface  integrals,  orthogonal  functions. 

Text  book:  Advanced  Calculus — Sokolnikoff. 

507.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj,  J.  A.  Steketee, 
W.  D.  Thorpe,  V.  H.  Weston. 

Courses  1,  3,  4,  6 and  8,  III  Year;  1 hr.  lecture  per  week, 
both  terms. 

First  order  equations  solvable  by  quadratures,  linear  equations 
of  first  and  second  orders,  linear  equations  with  constant  co- 
efficients of  higher  order. 

Text  books:  Elementary  Differential  Equations — ^Kells.  Differ- 
erential  Equations — Reddick. 
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508.  Theory  of  Functions.  Mrs.  C.  C.  Krieger-Dunaj. 

Course  5,  III  Year;  1 hr.  lecture  and  1 hr.  problem  work  per 
week,  both  terms. 

Complex  numbers,  limits  and  senes,  analytic  functions, 
Cauchy’s  theorem,  Taylor  and  Laurent  series,  singularities  and 
their  significance,  analytic  continuation,  contour  integration, 
conformal  mapping  of  one  plane  region  on  another. 

Text  books:  Functions  of  a Complex  Variable — Phillips. 
Theory  of  Functions — Copson.  Theory  of  Functions  as  applied 
to  Engineering  Problems — Rothe,  Ollendorf,  and  Pohlhausen. 
Introduction  to  Complex  Variables  and  Applications — Churchill. 

509.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj. 

Course  5,  III  Year;  1 hr.  lecture  and  1 hr.  problem  work  per 
week,  both  terms. 

First  order  equations  solvable  by  quadratures,  depression  of 
the  order,  and  linear  equation,  the  linear  equation  with  constant 
coefficients,  operator  methods,  the  linear  partial  differential 
equation,  particular  equations  of  the  second  order. 

Text  books:  Differential  Equations — Piaggio.  Intermediate 
Differential  Equations — Rainville.  Fourier  Series  and  Boundary 
Value  Problems — Churchill. 

MATHEMATICS,  APPLIED 

520.  Theoretical  Mechanics.  J.  A.  Steketee. 

Course  5,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

A systematic  application  of  mathematical  methods  to  the  solu- 
tion of  problems  in  mechanics,  with  emphasis  on  general  prin- 
ciples. The  problems  deal  chiefly  with  the  plane  motion  of 
particles  and  rigid  bodies.  Lagrange’s  equations  are  introduced. 

Text  books:  Principles  of  Mechanics — Synge  and  Griffith.  Me- 
chanics— Symon. 

521.  Differential  Equations  of  Mathematical  Physics.  G.  F.  D.  Duff. 

Course  5,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  underlying  theory  and  important  particular  equations,  in- 
cluding eigenvalues  and  eigenfunctions,  Fourier  series,  spherical 
and  cylindrical  harmonics,  vibration  of  strings,  membranes,  and 
rods,  sound  waves,  v/ater  v/aves,  equation  of  heat  conduction. 

Text  books:  Fourier  series  and  Boundary  Value  Problems — 
Churchill.  Modern  Operational  Mathematics  in  Engineering — 
Churchill.  Partial  Differential  Equations  of  Mathematical  Phy- 
sics— Webster. 

523.  Adjustment  of  Observations.  O.  J.  Marshall. 

Courses  l^,,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observed  data,  with  particular  reference  to  survey- 
ing measurements. 
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METALLURGICAL  ENGINEERING 

530.  Metallurgy.  The  Staff  in  Metallurgy. 

Course  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

531.  Principles  of  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A general  discussion  of  the  fundamental  principles  of  extrac- 
tive metallurgy  with  reference  to  the  production  of  the  more 
important  metals. 

532.  Principles  of  Extractive  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  8,  III  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  continuous  laboratory  per  week,  second  term. 

Experiments  in  pyrometry,  furnaces,  roasting,  smelting,  leach- 
ing, retorting,  refining,  electrolysis  designed  to  illustrate  the 
principles  underlying  these  operations. 

One  laboratory  report  per  week. 

533.  Principles  of  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  5m  and  8,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A discussion  of  the  structure  of  solids  with  particular  reference 
to  x-ray  methods  of  investigation;  the  solidification  of  metals, 
and  the  plastic  deformation  of  metals  with  reference  to  the  dis- 
location theory. 

534.  Principles  of  Physical  Metallurgy  Laboratory.  W.  G.  Winegard. 

Courses  5m,  5n  and  8,  III  Year;  3 hrs.  laboratory  per  week, 
both  terms. 

Practical  work  relating  to  subject  533. 

535.  Metallurgical  Thermodynamics  I.  G.  B.  Craig. 

Course  8,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  physico-chemical  principles  of  metallurgy. 

536.  Metallurgical  Problems  Laboratory.  A.  W.  Lund,  G.  B.  Craig. 

Course  8,  III  Year;  4 hrs.  laboratory  per  week,  both  terms. 

Problems  in  chemistry,  physical  chemistry  and  thermodynamics 
as  applied  to  metallurgical  processes  and  operations  relating  to 
subjects  531  and  535. 

537.  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

A general  course  in  Physical  Metallurgy,  dealing  with  the 
structure  of  metals  and  alloys,  with  special  reference  to  the  fer- 
rous alloys  of  practical  importance.  The  influence  of  mechanical 
deformation,  heat  treatment,  and  composition  on  the  structure 
is  considered;  and  the  relation  between  the  structure  and 
mechanical  properties  is  examined. 
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538.  Physical  Metallurgy.  H.  U.  Ross. 

Courses  1 and  7,  III  Year;  Course  2,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

A short  course  on  the  structure  and  mechanical  properties  of 
metals  and  alloys  and  on  the  influence  of  heat  and  mechanical 
treatment  upon  these  properties.  Reference  is  made  particularly 
to  steels  and  the  more-important  non-ferrous  alloys.  Welding 
and  corrosion  of  metals  is  also  included. 

539.  Metallurgy.  H.  U.  Ross. 

Courses  2 and  9,  III  Year;  1 hr.  lecture  per  week,  second  term. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

540.  Metallurgical  Problems.  H.  U.  Ross. 

Course  8,  II  Year;  2 hrs.  laboratory  per  week,  second  term. 

Problems  in  chemistry  and  physical  chemistry  as  applied  to 
metallurgical  processes  relating  to  subject  530. 

550.  Non-Ferrous  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  the  non-ferrous  metals,  including 
electrometallurgy. 

551.  Ferrous  Extractive  Metallurgy.  H.  U.  Ross. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  iron  and  steel. 

552.  Extractive  Metallurgy  Laboratory.  H.  U.  Ross. 

Course  8,  IV  Year;  6 hrs.  continuous  laboratory  per  week, 
first  term. 

A continuation  of  subject  532. 

One  laboratory  report  per  week. 

553.  Metallurgical  Thermodynamics  II.  G.  B.  Craig. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  chemical  equilibria  at  high  temperatures  in  ex- 
tractive metallurgy. 

554.  Metallurgical  Problems  Laboratory.  G.  B.  Craig. 

Course  8,  IV  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Problems  relating  to  subjects  550,  551  and  553. 

555.  Metallurgy.  L.  M.  Pidgeon. 

Courses  2 and  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  extractive  metallurgy  of  the  common  metals,  together 
with  the  calculations  necessary  to  understand  metallurgical  pro- 
cesses. 

556.  Metallurgy  Laboratory.  A.  W.  Lund. 

Course  2,  IV  Year;  6 hrs.  continuous  laboratory  per  week  for 
one  half  of  second  term. 

Similar  to  subject  532. 
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557.  Physical  Metallurgy.  W.  G.  Winegard,  G.  B.  Craig. 

Courses  5m  and  8,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A continuation  of  subject  533  in  which  the  heat  treatment  of 
ferrous  and  non-ferrous  alloys  is  discussed. 

558.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Course  8,  IV  Year;  6 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory  per  week,  second  term. 

Practical  work  relating  to  subject  557. 

559.  Physical  Metallurgy.  W.  M.  Williams. 

Courses  3 and  4,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 
A continuation  of  subject  537. 

560.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  3 and  4,  IV  Year;  3 hrs.  laboratory  per  week  for  four 
weeks,  second  term. 

A practical  course  illustrating  the  principles  dealt  with  in  sub- 
jects 537  and  559. 

561.  Physical  Metallurgy.  R.  W.  Smith. 

Courses  5a,  5c,  5e,  5g,  5n,  5s,  5t,  III  Year;  Course  5a,  IV 
Year;  1 hr.  lecture  per  week,  both  terms. 

A short  course  in  Physical  Metallurgy;  structure  of  metals  and 
alloys;  effects  of  mechanical  distortion  and  heat  treatment  on 
structure;  relation  between  structure  and  mechanical  properties; 
and  properties  of  some  steels  and  non-ferrous  alloys. 

562.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Course  5m,  IV  Year  ; 3 hrs.  laboratory  per  week,  second  term. 

Practical  work  relating  to  subject  557. 

563.  Physics  of  Metals  Seminar.  G.  B.  Craig  and  W.  C.  Winegard. 

Course  5m,  IV  Year;  3 hrs.  per  week,  both  terms. 

Each  student  prepares  and  presents  seminars  on  topics  concern- 
ing metal  physics.  The  topics  may  include  nucleation  theory,  dis- 
locations, imperfections,  electron  theory,  ferromagnetism,  phase 
transformations,  electrical  properties,  grain  boundaries,  metal  sur- 
faces, thermal  properties,  diffusion  or  any  topic  satisfactory  to  both 
staff  and  student. 

MODERN  LANGUAGES 

610.  English. 

All  Courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

A course  in  essay  writing,  based  on  the  study  of  examples  of 
expository  prose.  Texts  will  be  announced  at  the  opening  of  the 
session. 
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611.  English  Literature. 

All  Courses,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A course  in  the  drama,  the  novel  and  poetry  based  on  the  study 
of  the  following  texts:  Shakespeare,  Hamlet,  Eliot,  The  Cocktail 
Party,  Miller,  Death  of  a Salesman,  one  additional  play;  Fielding, 
Tom  Jones,  Hawthorne,  The  Scarlet  Letter,  Fitzgerald,  The  Great 
Gatsby;  selections  from  The  Major  Poets:  English  and  A?nerican 
(Charles  M.  Coffin,  editor). 

Students  are  expected  to  read  the  plays  and  novels  during  the 
summer  preceding  their  entry  into  the  Fourth  Year.  Term  work 
will  include  assignments  based  on  texts  read  during  the  summer, 
one  substantial  essay,  and  two  class  tests.  Students  who  obtain  a 
satisfactory  term  mark  will  not  be  required  to  write  a final 
examination. 


PHYSICAL  EDUCATION 

640.  Physical  Education. 

All  courses,  I Year. 

By  order  of  the  Board  of  Governors  each  first  year  student 
must  register  for,  and  satisfactorily  complete,  the  University  re- 
quirement in  Physical  Education.  This  requirement  includes  a 
medical  examination  by  the  University  Health  Service.  Each  year 
of  failure  to  fulfil  the  regulations  renders  the  student  liable  to  a 
special  fee  of  $50.00, 

Physical  Education  credits  may  be  earned  by  participation  in 
intercollegiate  and  intramural  sports,  swimming,  water  safety, 
and  instructional  classes. 

Exemptions:  (1)  one  year’s  satisfactory  standing  in  physical 
education  at  this  or  any  other  University  (2)  if  age  is  30  years 
or  more  (3)  ex-military  service  (4)  completion  of  one  year’s 
course  in  the  U.N.T.D.,  G.O.T.G.  or  U.R.T.P.  (5)  exemption 
by  the  University  Health  Service  (6)  special  consideration. 

PHYSICS 

650.  Properties  of  Matter;  Mechanics  and  Heat.  D.  G.  Ivey. 

Course  5,  I Year;  3 hrs.  lectures  per  week,  both  terms. 

Text  books:  Physics,  Vol  1 — Shortley  and  Williams.  Principles 
of  Physics,  Vol.  1 — Sears.  Theory  of  Measurements — Tuttle  and 
Satterly. 

651.  Properties  of  Matter;  Mechanics  and  Heat  Laboratory.  G.  D.  Scott, 

Miss  K.  M.  Grossley. 

Course  5,  I Year;  3 hrs.  laboratory  per  week,  both  terms; 
1 hr.  tutorial  per  week,  both  terms. 

Supplementary  to  subject  650. 

Twelve  laboratory  reports. 
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652.  Physics.  R.  W.  McKay. 

Course  5,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

Fundamental  theory  of  electricity  and  magnetism.  Acoustic  and 
electromagnetic  waves.  Interference,  diffraction  and  polarization 
of  light  waves.  Elementary  atomic  physics. 

Reference  book:  Currents,  Fields  and  Particles — F.  Bitter. 

655.  Physics  Laboratory. 

Course  5,  II  Year;  6 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory  per  week,  second  term. 

Work  carried  out  under  the  direction  of  the  staff  in  Physics, 

covering  lectures  dealt  with  in  subject  652. 

656.  Physics  of  Solids  and  Fluids.  C.  Barnes. 

Courses  5e,  5g,  5m,  5s,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Gravitational  potential  and  Laplace’s  equation.  Vibration 
theory-damped  motion,  coupled  oscillations,  etc.  Elasticity.  In- 
troduction to  fluid  motion  and  heat  conduction.  Differential 
equations  of  quantum  mechanics. 

657.  Thermodynamics  and  Kinetic  Theory.  D.  G.  Ivey. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Temperature  scales,  thermometry,  calorimetry.  First  and 
Second  laws.  Entropy  and  Kelvin  Thermodynamic  Scale,  equa- 
tions of  state,  the  Virial  expansion.  Ideal  and  van  der  Waal’s 
gases.  Specific  heats.  Thermodynamic  functions.  Joule-Thomson 
effect.  Radiation  and  pyrometry  up  to  Wien  and  Planck  Laws. 
Distribution  of  velocities.  Transport  Phenomena.  Brownian 
motion. 

659.  Physical  Laboratory.  D.  G.  Ivey. 

Course  5,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Experiments  illustrating  the  principles  involved  in  the  two 
preceding  subjects. 

660.  Optics.  R.  Richmond. 

Course  5s,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Optics.  The  theory  of  paraxial  rays  and  aberrations  in  optical 
instruments.  Theory  of  prism  spectrographs:  dispersion,  resolving 
power,  and  light  power. 

Reference  books:  Applied  Optics  and  Optical  Design,  Part 
One — Conrady.  The  Principles  of  Optics — Hardy  and  Perrin. 
Fundamentals  of  Optical  Engineering — ^Jacobs.  Experimental 
Spectroscopy — Sawyer. 

661.  Optics.  R.  Richmond. 

Course  5s,  III  Year;  3 hrs.  laboratory  per  week,  first  term, 
term. 

Supplementary  to  subject  660. 
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663.  Atomic  Physics.  Miss  E.  J.  Allin,  K.  G.  McNeill,  H.  L.  Welsh. 

Courses  5e,  5c,  5g,  5m,  5n,  5s  and  5t,  IV  Year;  3 hrs.  lectures 
per  week,  both  terms. 

Introduction  to  quantum  theory,  atomic,  molecular  and  nu- 
clear physics. 

664.  Nuclear  Reactor  Theory.  B.  Davison. 

Course  5n,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  neutron  cycle,  multiplication  constant,  critical  size  in  a 
thermal  reactor.  Elementary  treatment  of  kinetics  including 
transients  and  poisoning. 

665.  Physical  Laboratory.  H.  J.  G.  Ireton. 

Course  5s,  IV  Year;  9 hrs.  laboratory  per  week,  both  terms. 

Courses  5c,  5m  and  5n,  IV  Year;  6 hrs.  laboratory  per  week, 
both  terms. 

Accompanying  the  lecture  subjects  663,  664,  666,  and  669. 

666.  Advanced  Optics.  M.  F.  Crawford. 

Course  5s,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Diffraction,  interference,  and  polarisation. 

Text  books:  Physical  Optics — Wood.  Diffraction  of  Light, 
X-Rays,  etc. — ^Meyer.  Applications  of  Interferometry — Williams. 
Cours  d’Optique — Bruhat. 

669.  Analysis  of  Materials  by  Spectrographic  and  X-Ray  Methods. 

H.  J.  C.  Ireton. 

Course  5s,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Qualitative  and  quantitative  methods  of  spectro-chemical  analy- 
sis of  materials.  The  physical  properties  of  X-rays,  their  pro- 
duction and  applications  to  crystal  structure. 

Reference  books:  Applied  X-Rays — Clark.  Chemical  Spectro- 
scopy— Erode.  Optical  Methods  of  Chemical  Analysis — Gibb. 

670.  Exploration  Geophysics.  F.  Grant,  J.  A.  Mair,  D.  M.  Wagg. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Physical  principles  underlying  geophysical  methods  used  in 
locating  mineral  deposits.  Particular  attention  is  given  to  mag- 
netic, electrical,  electromagnetic,  gravitational,  seismological, 
thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 

Applied  Geophysics — Eve  and  Keys. 

671.  Exploration  Geophysics.  F.  Grant,  D.  M.  Wagg. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Introduction  to  physical  principles  underlying  geophysical 
methods  used  in  locating  mineral  deposits.  Particular  attention 
is  given  to  magnetic,  electrical,  electromagnetic,  gravitational, 
seismological,  thermometric,  and  radioactive  methods. 
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Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 
Applied  Geophysics — Eve  and  Keys. 

672.  Geophysics.  F.  Grant,  D.  M.  Wagg. 

Course  5g,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

h laboratory  course  accompanying  subject  670. 

673.  Geophysics.  F.  Grant,  D.  M.  Wagg. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  671. 

675.  Physics  of  the  Earth.  J.  T.  Wilson,  C.  D.  Russell. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  considerations  of  gravitation;  the  figure  of  the  earth  and 
isostacy;  terrestrial  magnetism  and  atmospheric  electricity;  seis- 
mology; internal  structure  and  constitution  of  the  earth;  radio- 
activity, geothermal  heat  and  the  age  of  the  earth. 

676.  The  Structure  and  Properties  of  Matter.  A.  C.  H.  Hallett,  J.  N.  P. 

Hume,  G.  D.  Scott,  V.  G.  Smith. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

An  introduction  to  the  mechanical,  electrical,  magnetic,  thermal 
and  optical  properties  of  matter  in  terms  of  atoms. 

677.  Physics  Laboratory.  The  Staff  in  Physics. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  twelve  3 hr.  periods. 

To  accompany  subject  676. 

690.  Practical  Experience. 

Students  in  the  courses  listed  below  are  required  to  have, 
before  graduation,  practical  work  of  a nature  acceptable  to  the 
department  concerned.  This  may  be  obtained  during  the  summer 
vacations  but  work  done  before  entering  the  Faculty  may  also 
meet  the  requirements.  Instructions  will  be  issued  by  the  depart- 
ments concerning  the  type  of  work  which  is  acceptable.  Practical 
experience  certificate  forms  may  be  obtained  from  the  depart- 
ments and  should  be  returned  there  when  completed. 


Course 

1 

600 

hours 

Course 

2 

6 

months 

Course 

3 

1200  hours 

Course 

4 

1200 

hours 

Course 

6 

800 

hours 

Course 

7 

1200 

hours 

Course 

8 

800 

hours 

Course  9 

6 

months 
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SURVEYING 

All  students  taking  Field  Work  in  subjects  710  to  720,  in- 
clusive, will  be  required  to  use  Departmental  Field  Books. 

710.  Surveying,  O.  J.  Marshall,  H,  L.  Macklin,  B.  J.  Haynes. 

Courses  1,  2 and  9,  I Year;  1 hr.  lecture  per  week,  first  term. 

General  principles  and  practice  of  surveying  with  the  tape,  the 
transit,  and  the  level,  and  computation  of  corrections,  azimuths, 
bearings,  latitudes  and  departures,  co-ordinates  and  areas. 

Text  book:  Surveying — Philip  Kissam. 

Reference  books:  Plane  Surveying — Tracy.  Elementary  Sur- 
veying— Breed  and  Hosmer.  Surveying — Breed. 

/1 2.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  T.  L.  Rowe,  B.  J. 
Haynes,  R.  C.  Gunn,  S.  G.  Bird. 

Courses  1,  2 and  9,  I Year;  3 hrs.  per  week,  first  term. 

Practice  in  chaining;  keeping  of  field  notes;  the  use  of  the 
transit  in  surveying  closed  figures  and  traverse  lines;  plotting  by 
co-ordinates;  computing  of  areas;  instrumental  work  with  the 
level  and  calculating  the  volume  of  excavations. 

714.  Surveying.  O.  J.  Marshall. 

Course  1,  IT  Year;  1 hr.  lecture  per  week,  both  terms. 

Simple,  reverse,  compound  and  spiral  curves  as  applied  to 
highway  and  railroad  surveying.  Main  features  of  mine  and 
hydrograhic  surveying. 

Text  book:  Route  Surveys — Skelton, 

715.  Surveying.  H.  L.  Macklin. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Mine  surveying,  with  problems  related  thereto.  Simple  curves, 
stadia  and  plane  table  topographical  surveying.  Practical  deter- 
mination of  time,  latitude  and  azimuth  by  methods  adapted  to 
the  surveyor’s  transit. 

Text  book:  Surveying  for  Civil  Engineers — Kissam. 

716.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  R,  C. 

Gunn,  S.  G.  Bird. 

Course  1,  II  Year;  6 hrs.  per  week,  first  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling  and  curves. 

717.  Field  Work.  H.  L.  Macklin,  B.  J.  Haynes,  R.  C.  Gunn,  S.  G.  Bird. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  first  term;  2 hrs. 
per  week,  second  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling,  curves  and  topography. 
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718.  Construction  Surveying,  B.  J.  Haynes. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  second  term. 
Construction  surveys  are  taken  up  under  the  following  head- 
ings, and  the  work  is  treated  as  applying  equally  to  railroads, 
highways,  canals,  transmission  lines,  etc. 

Earthwork : 

(a)  Cross  sectioning. 

(b)  Computation  of  volume. 

(c)  Mass  or  haul  diagram. 

Transition  and  Vertical  curves  (including  super-elevation). 
Railway  turnouts  and  sidings. 

Layout  of  roads  and  sewers. 

720.  Survey  Gamp.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes, 

R.  G.  Gunn. 

Course  1,  III  Year;  Aug.  18  to  Sept.  20;  Courses  2 and  9, 
III  Year;  Aug.  25  to  Sept.  20 — Gull  Lake  or  Dorset, 

Course  1 : 

(a)  Secondary  Triangulation  and  Base  Line  Measurements. 

(b)  Highway  and  Railway  Location. 

(c)  Cross  Sectioning  and  Computation  of  Earthwork. 

(d)  Stadia  and  Plane  Table  Topography. 

(e)  Observations  for  Time,  Azimuth,  and  Latitude. 

Courses  2 and  9: 

(a)  Stadia  and  Plane  Table  Topography. 

(b)  Mine  Surveying,  using  overhead  stations. 

(c)  Shaft  plumbing  and  use  of  Auxiliary  Telescope. 

Students  in  Courses  1,  2 and  9 will  be  required  to  take  the 

Survey  Camp  between  the  Second  and  Third  Years;  on  failure 
to  do  so,  this  subject  will  be  carried  as  a supplemental  in  the 
Third  Year. 

Application  to  defer  attendance  at  the  Camp  must  be  made 
to  the  Secretary  of  the  Faculty  before  July  15th. 

721.  Survey  Camp.  O.  J.  Marshall,  B.  J.  Haynes. 

Course  lb,  IV  Year;  Sept.  8 to  Sept.  20  (2  weeks)  Dorset. 
Triangulation,  traverses,  levelling  and  astronomical  observa- 
tions by  precise  methods. 


THESIS 

730.  Thesis. 

All  courses,  IV  Year. 

Every  student  in  the  Fourth  Year  is  required  to  prepare  a 
thesis  on  an  approved  subject.  Instructions  will  be  issued  by  the 
departments  concerned. 

In  some  cases  written  presentation  is  required,  in  others  oral 
and  written,  or  it  may  consist  of  a research  problem  followed  by 
a written  thesis  or  report. 


SECTION  IX.  EXAMINATIONS 

ANNUAL  EXAMINATIONS 


1.  Annual  examinations  will  be  held  in  April  except  as  provided  in 
paragraph  2 below. 

2.  Annual  examinations  will  be  held  at  the  beginning  of  the  second 
term  in  all  subjects  completed  during  the  first  term. 

3.  Promotions  from  one  year  to  another  are  made  on  the  results  of 
term  work  and  the  annual  examinations.  A student  proceeding  to  a 
degree  must  pass  in  all  term  work  and  examinations  in  all  subjects  of 
his  course,  and  at  the  periods  arranged  by  the  Council. 

4.  The  pass  marks  required  on  written  examinations  and  laboratory 
work  in  each  subject  is  50%  and  a student  must  obtain  a weighted 
average  of  60%  in  order  to  pass  in  the  work  of  the  year.  He  shall  be 
required  to  pass  a supplemental  examination  in  each  subject  in  which  he 
obtains  less  than  50%.  Subjects  will  be  weighted  according  to  the  num- 
ber of  hours  devoted  to  them,  the  hours  assigned  to  laboratory  subjects 
being  given  one  half  the  weight  of  those  in  lecture  subjects. 

5.  Honours  and  scholarships  will  be  awarded  upon  the  basis  of  the 
weighted  average. 

6.  Honours  will  be  awarded  to  a student,  who  at  the  Annual  Exami- 
nations passes  in  all  written  and  laboratory  subjects  and  who  also  obtains 
a weighted  average  of  75%  on  the  work  of  the  year. 

7.  Honour  graduate  standing  will  be  granted  to  those  who  obtain 
honours  in  the  final  year  and  in  one  previous  year. 

8.  A student  who  fails  in  the  work  of  any  year  will  be  permitted, 
unless  otherwise  ineligible,  to  register  in  a subsequent  session  for  the  pur- 
pose of  repeating  the  year,  subject  to  the  following  conditions: 

(a)  Only  one  such  repetition  will  be  allowed  in  the  student’s  entire 
undergraduate  course.  A failure  in  an  engineering  course  at 
any  other  institution  will  be  counted  in  the  same  way  as  a failure 
at  this  university. 

(b)  During  any  such  repetition,  the  full  programme  of  prescribed 
instruction  must  be  taken. 

(c)  Second,  Third,  or  Fourth  Year  work  may  be  repeated  in  the 
session  immediately  following  that  in  which  the  failure  occurs. 

(d)  First  Year  work  may  be  repeated  only  after  the  lapse  of  one  full 
session,  but  this  lapse  requirement  will  be  waived  in  the  event 
of  a withdrawal  on  or  before  February  15th. 

Any  student  wishing  to  re-register  in  First  Year  is  not  automatically 
granted  re-admission  to  this  Faculty  but  must  file  a new  appli- 
cation (as  outlined  in  Paragraph  7,  Section  V)  which  will  be 
subject  to  current  regulations  concerning  restriction  of  regis- 
tration. 

9.  A student  who  has  twice  failed  the  work  of  his  first  year  at  this 
or  another  university  shall  not  be  granted  admission  to  any  course. 
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10.  A student  whose  attendance  at  lectures  or  laboratories,  or  whose 
work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is  registered, 
to  be  unsatisfactory,  may  have  his  registration  cancelled  at  any  time  by 
the  Council  of  the  Faculty. 

11.  A student  should  submit  to  Council  immediately  after  its  occur- 
rence, evidence  of  any  illness  or  mishap  which  occurs  during  the  session; 
any  petition  for  leniency  on  account  of  such  incidents  may  be  refused 
consideration  if  received  after  the  third  day  following  the  last  day  of 
examinations. 

12.  A student  will  not  be  allowed  to  write  any  examinations  if  he  has 
not  paid  all  fees  and  dues  for  which  he  is  liable  at  that  time. 

SUPPLEMENTAL  EXAMINATIONS 

1.  The  supplemental  written  examinations  will  begin  on  the  11th  day 
of  August,  1958.  Application  (on  the  prescribed  form)  to  take  such  ex- 
aminations, including  practical  ones,  must  be  received  from  the  candi- 
date by  the  Secretary  of  the  Faculty  not  later  than  July  15th,  and  the 
fee  named  in  Sec.  VI,  para.  10,  received  by  the  Chief  Accountant  not 
later  than  August  9th.  Council  reserves  the  right  to  reject  applications 
of,  or  impose  penalties  upon,  those  failing  to  comply  with  these  require- 
ments. 

2.  If  a candidate  desires  to  write  upon  an  annual  examination  as  a 
supplemental,  his  application  must  be  received  by  the  Secretary  and  his 
fee  by  the  Chief  Accountant,  for  the  January  examinations  not  later 
than  December  1st  and  for  the  April  examinations  not  later  than 
March  1st. 

3.  Except  under  very  exceptional  circumstances,  pass  standing  must 
be  obtained  in  all  written  supplementals  before  entering  the  next  higher 
year,  and  in  all  laboratory  supplementals  before  or  during  the  Session  of 
the  next  higher  year  as  may  be  required  by  the  Department  concerned. 

TERM  EXAMINATIONS 

Term  examinations  may  be  held  in  any  subject  and  at  any  time  at  the 
discretion  of  the  instructor,  or  by  the  order  of  the  Council,  and  the 
results  of  such  examination  may,  if  the  Council  so  decides,  be  incor- 
porated with  those  of  the  annual  examinations  in  the  same  subjects. 

EXTRA-CURRICULAR  ACTIVITIES  AND  ACADEMIC  CREDIT 

It  is  in  general  desirable  for  students  to  engage  to  a reasonable  extent 
in  extra-curricular  activities  in  order  that  they  may  not  become  too 
narrowly  professional  in  interests  and  outlook,  but  it  will  be  obvious 
that  no  academic  credit  or  consideration  can  be  given  for  such  activities. 
Some  offices  in  student  organizations  require  quite  large  amounts  of  time 
for  the  proper  performance  of  the  duties  connected  with  them,  and  it  is 
therefore  strongly  recommended  that  students,  particularly  those  whose 
academic  records  are  not  high,  consult  a senior  member  of  Staff  before 
allowing  themselves  to  be  nominated  for  such  offices. 


SECTION  X.  MEDALS,  PRIZES,  SCHOLARSHIPS, 
BURSARIES  AND  FELLOWSHIPS 


Through  the  generosity  of  friends  of  the  University,  governments  and 
commercial  organizations,  encouragement  has  been  given  to  both  under- 
graduate and  graduate  work  in  the  various  branches  of  engineering 
studies  by  establishing  the  following  scholarships,  prizes,  bursaries,  and 
medals. 

Matriculation  students  are  advised  to  consult  the  University  of 
Toronto  Calendar  on  Admission  Requirements  and  Scholarships  for 
complete  details  of  awards  available  to  students  entering  this  Faculty. 

Where  it  is  necessary  to  make  application  for  an  award  it  is  so  stated 
in  the  description  and  particulars  are  given  as  to  how  the  application 
should  be  made.  In  all  other  cases  the  award  is  made  on  the  recom- 
mendation of  the  Faculty  Council  and  no  application  is  necessary. 

In  order  to  be  eligible  for  a medal,  prize,  scholarship,  bursary,  fellow- 
ship or  other  awards  granted  solely  upon  standing  obtained  at  an  annual 
or  special  examination  or  upon  an  essay,  or  term  work,  or  other  academic 
rating,  a candidate  must  obtain  honours  at  such  annual  or  special  exami- 
nation or  upon  such  essay,  term  work,  or  other  academic  rating  unless 
the  statute  respecting  the  award  or  medal  specifies  that  standing  lower 
than  honours  may  be  accepted. 

When  an  award  or  medal  is  granted  upon  standing  obtained  on  part 
of  the  work  of  any  academic  year  the  candidate  must  obtain  standing 
but  need  not  obtain  honours  in  the  work  of  the  academic  year  as  a 
whole,  provided  he  obtains  honours  in  the  part  concerned,  unless  the 
statute  respecting  the  award  or  medal  specifies  otherwise. 

No  medal,  prize,  scholarship,  bursary,  fellowship  or  other  award  will 
be  granted  to  a candidate  who  is  conditioned  in  any  subject  at  an 
annual  examination  or  in  Physical  Education  unless  the  statute  respect- 
ing the  award  or  medal  specifies  otherwise. 

A candidate  will  not  be  permitted  to  receive  more  than  one  award 
in  a session  unless  the  statute  establishing  each  of  the  awards  concerned 
or  the  Calendar  specifies  otherwise.  Only  one  of  those  marked  by  an 
asterisk  may  be  held  in  any  one  year.  A candidate  who  would,  but  for 
this  provision,  have  received  more  than  one  award  may  have  his  name 
so  published  in  the  class  lists. 

A candidate  who  has  spent  two  sessions  in  any  year  of  an  under- 
graduate course  is  not  eligible  to  compete  for  any  award  at  the  annual 
examinations  of  that  year. 

Medals,  after  they  have  been  suitably  engraved,  will  be  given  without 
delay  to  the  winners  or  forwarded  to  them  by  registered  mail. 

Awards  granted  to  members  of  graduating  classes  other  than  awards 
for  graduate  study  and  research,  will  be  paid  in  one  instalment  as  soon 
as  possible  after  the  granting  of  the  awards. 
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All  other  awards  will  be  paid  (i)  if  of  the  value  of  $100  or  less,  in  one 
instalment  on  November  20  and  (ii)  if  of  the  value  of  more  than  $100  in 
two  equal  instalments,  the  first  on  November  20  and  the  second  on 
January  20,  in  the  session  following  the  granting  of  the  awards  pro- 
vided that  no  payment  is  made  to  a candidate  {a)  who  is  not  in  regular 
attendance  upon  lectures  and  laboratory  classes  in  the  Faculty,  or  if  the 
Calendar  so  specifies,  in  the  course  in  which  the  award  is  established  or 
granted  (6)  who  does  not  present  at  the  Chief  Accountant’s  Office 
before  each  payment  a certificate  of  attendance  upon  lecture  and  labora- 
tory classes  signed  by  two  senior  members  of  the  staff. 

The  Senate  may,  on  the  recommendation  of  the  Faculty,  permit  a 
candidate  to  whom  an  award  has  been  granted  to  postpone  attendance 
upon  lectures  and  laboratory  classes  for  one  year.  Further  postponement 
may  be  permitted  on  application. 


Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Available  to  Students 
Entering  the  First  Year 
Avro  Aircraft  Limited 

Admission  Scholarship 

$500 

Yes 

Yes 

132 

J.  P.  Bickell  Foundation 

Scholarships 

$16,800 

Yes 

Yes 

134 

Class  of  1937  Engineering 
Bursary 

$100 

Yes 

No 

136 

Combined  Enterprises  Limited 
Bursary 

$600 

Yes 

Yes 

136 

Dominion  Magnesium  Limited 
Bursary 

$400 

Yes 

Yes 

136 

Dominion-Provincial  Student 
Aid  Bursaries,  Type  A 



Yes 

No 

137 

Engineering  Alumni 

Admission  Bursaries 

$500 

Yes 

No 

138 

Engineering  Alumni  Admission 
Scholarship 

$500 

Yes 

No 

138 

Hagarty  Memorial  Scholarship. 

$60 

Yes 

Yes 

140 

Inco  Scholarship 

— 

Yes 

Yes 

141 

The  Leonard  Foundation 
Scholarships 



Yes 

Yes 

143 

O.H.A.  War  Memorial 

Scholarship 

$200 

Yes 

Yes 

147 

Ontario  Chapter  American 
Society  for  Metals  Bursary. . . 

$400 

Yes 

Yes 

132 

A.P.E.O.  Admission  Scholarship 

$450 

Yes 

No 

149 

Simpson-Sears  Limited 
(Northern  Ontario)  Scholar- 
ship   

$100 

Yes 

Yes 

152 

SCHOLARSHIPS 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Smith  and  Stone  Limited 

Bursaries 

$150 

Yes 

Yes 

152 

Students’  Administrative  Coun- 
cil Admission  Scholarship. . . . 

$350 

Yes 

Yes 

153 

U.T.S.  Engineering  Scholarship . 

$250 

Yes 

Yes 

155 

Wallberg  Admission  Scholar- 
ships (2) 

$1000 

Yes 

No 

155 

Available  to  Students 
Completing  the  First  Year 
American  Society  for  Metals 
Foundation  for  Education 
and  Research  Scholarship .... 

$400 

No 

Yes 

132 

Babb  Bursary  Fund 

— 

Yes 

Yes 

133 

Baptie  Scholarship 

— 

No 

Yes 

134 

J.  P.  Bickle  Foundation 
Scholarships 



No 

No 

134 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

135 

Combined  Enterprises  Limited 
Bursary 

$541 

Yes 

Yes 

136 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

137 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

138 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

141 

Inco  Scholarships 

— 

Yes 

Yes 

141 

Johnson’s  Wax  Scholarship.  . . . 

$600 

No 

Yes 

142 

Kimberly-Clark  Scholarship  . . . 

$500 

No 

No 

142 

Garnet  W.  McKee-Lachlan 
Gilchrist  Scholarship  in 
Engineering  Physics 

$60 

No 

Yes 

143 

MacLennan-LacLeod  Mem- 
orial Prize 

$25 

No 

No 

145 

*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

145 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

148 

*Paulin  Memorial  Scholarship. . . 

$300 

No 

Yes 

148 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

149 

*Ransom  Scholarship  in 

Chemical  Engineering 

$150 

No 

Yes 

149 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

S,  Ubukata  Fund 

University  Alumni  Federation 

— 

Yes 

Yes 

154 

War  Memorial  Scholarships  . 
University  Naval  Training 

$200 

Yes 

No 

154 

Division  Bursaries 

University  of  Toronto  General 

$100 

Yes 

Yes 

155 

Bursaries 

University  of  Toronto 

Alumni  Association — 

Yes 

No 

155 

Montreal  Branch  Bursaries.  . 
*Wallberg  Undergraduate 

— 

Yes 

No 

155 

Scholarships  (2) 

Available  to  Students 
Completing  the  Second  Year 
Avro  Aircraft  Limited 
Aeronautical  Engineering 

$1000 

No 

No 

156 

Scholarships  

*Harvey  Aggett  Memorial 

$1,000 

Yes 

Yes 

132 

Scholarship  

$75 

No 

No 

131 

Ardagh  Scholarship 

$150 

No 

Yes 

132 

Babb  Bursary  Fund 

J.  P.  Bickell  Foundation 

— 

Yes 

Yes 

133 

Bursaries 

J.  P.  Bickell  Foundation 

— 

Yes 

Yes 

134 

Scholarships  

— ■ 

No 

Yes 

134 

T.  H.  Bickle  Prize 

Combined  Enterprises  Limited 

$30 

1 

No 

Yes 

135 

Bursary 

Dominion-Provincial  Student- 

$541 

Yes 

Yes 

136 

Aid  Bursaries 

— 

Yes 

No 

137 

*John  AI.  Empey  Scholarship.  . . 

$100 

No 

No 

138 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

139 

Hugh  Gall  Award 

*Hydro-Electric  Power  Com- 

$140 

Yes 

No 

139 

mission  Scholarship 

$300 

No 

No 

141 

Johnson’s  Wax  Scholarship  .... 

$600 

No 

Yes 

142 

Kimberly-Clark  Scholarship  . . . 
The  Lever  Brothers 

$500 

No 

No 

142 

Scholarships 

*Garnet  W.  McKee-Lachlan 
Gilchrist  Geophysics 

$300 

No 

Yes 

142 

Scholarships 

— 

No 

Yes 

144 

Charles  Gordon  Manning  Prize 

No 

No 

145 

SCHOLARSHIPS 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

*Marsland  Engineering  Ltd. 

Scholarship 

S500 

No 

Yes 

145 

*William  R.  Worthington 

Memorial  Scholarship  

$400 

No 

Yes 

156 

W.  G.  Millar  Memorial 

Scholarship 

$250 

Yes 

Yes 

146 

James  L.  Morris  Memorial  Prize 

$60 

No 

Yes 

146 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

148 

*Spruce  Falls  Power  and  Paper 
Company  Scholarships 

$800 

No 

No 

147 

William  Storrie  Memorial 

Scholarship 

$100 

No 

Yes 

152 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

149 

*Rhodes  Scholarship  

£400 

Yes 

No 

150 

Scottish  Rite  Masons  Bursary  . 

$100 

Yes 

Yes 

151 

Edith  Tyrrell  Memorial 

Bursarv 

$300 

Yes 

Yes 

154 

University  Alumni  Federation 
War  Memorial  Scholarships 

$200 

Yes 

No 

154 

University  of  Toronto  General 
Bursaries 

Yes 

No 

155 

*Wallberg  Undergraduate 

Scholarships 

$500 

No 

No 

156 

Available  to  Students 
Completing  the  Third  Year 
Avro  Aircraft  Limited 

Engineering  Scholarships.  . . 

$1,000 

Yes 

Yes 

133 

Babb  Bursary  Fund 

— 

Yes 

Yes 

133 

F.  W.  Baldwin  Prize 

$75 

No 

Yes 

133 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

134 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

135 

*BoiIer  Inspection  and  Insurance 
Company  Scholarship 

$150 

No 

Yes 

135 

*California  Standard  Company 
Scholarship 

$400 

No 

Yes 

135 

Chemical  Institute  of  Canada 
Prize 

$25 

No 

Yes 

135 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Combined  Enterprises  Limited 

Bursary 

S541 

Yes 

Yes 

136 

Archie  B.  Crealock  Memorial 

Prize 

$50 

No 

Yes 

136 

Dow  Chemical  of  Canada 

Limited  Award 

$500 

No 

Yes 

137 

Dominion-Provincial  Student- 

Aid  Bursaries 

— 

Yes 

No 

137 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

138 

E.LC.  Prize 

$50 

No 

Yes 

138 

Engineering  Society  Semi- 

Centennial  Award 

$75 

No 

No 

139 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

139 

Heating  and  Air  Conditioning 

Engineers  Prize 

$75 

No 

No 

140 

Hudson  Bay  Mining  and 
Smelting  Company  Limited 

Scholarships 

$800 

Yes 

Yes 

141 

*Hydro-Electric  Power  Com- 

mission Scholarship 

$300 

No 

No 

141 

*Jenkins  Scholarship  in 

Engineering 

$200 

No 

No 

142 

Johnson’s  Wax  Scholarship.  . . . 

$600 

No 

Yes 

142 

The  Lever  Brothers 

Scholarship 

$300 

No 

Yes 

142 

Loan  Funds 

— 

Yes 

No 

163 

J.  A.  D.  McCurdy  Prize 

$75 

No 

Yes 

143 

Alexander  MacLean  Scholar- 

ship  

$250 

No 

Yes 

144 

*Marsland  Engineering  Ltd. 

Scholarship 

$500 

No 

Yes 

145 

Mobil  Oil  of  Canada  Limited 

Scholarship 

$500 

No 

Yes 

146 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

148 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

149 

Rhodes  Scholarship 

£400 

Yes 

No 

150 

RCE  Memorial  Scholarship.  . . . 

$125 

Yes 

Yes 

151 

William  Storrie  Memorial 

Scholarship 

$100 

No 

Yes 

153 

SCHOLARSHIPS 


129 


Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

*Spruce  Falls  Power  and  Paper 
Company  Scholarships 

$800 

No 

No 

147 

Edith  Tyrrell  Memorial  Bursary 

$500 

Yes 

Yes 

154 

University  Alumni  Federation 
War  Memorial  Scholarships  . 

$250 

Yes 

No 

154 

University  of  Toronto  General 
Bursaries 

Yes 

No 

155 

*Wallberg  Undergraduate 

Scholarships 

$500 

No 

No 

156 

Available  to  Students 
Completing  the  Fourth  Year 
Henry  G.  Acres  Medal 

No 

Yes 

131 

Avro  Aircraft  Design  Prize .... 

$50 

No 

Yes 

133 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

134 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

137 

Electrical  Manufacturing  Co. 
Limited  Prize 

$25 

No 

Yes 

137 

Heating  and  Air  Conditioning 
Engineers  Prize 

$75 

No 

No 

140 

INCO.  Scholarship 

$500 

Yes 

Yes 

141 

Johnson  Foundation 

Scholarship  Award 

_ 

Yes 

Yes 

159 

Loan  Funds 

— 

Yes 

No 

163 

Massey-Harris-Ferguson  Ltd. 
Scholarships  (2) 

$500 

Yes 

Yes 

146 

Ontario  Municipal  Electric 
Association  Bursary 

$300 

Yes 

Yes 

148 

Professional  Engineers 

Gold  Medal 

No 

No 

149 

William  Storrie  Memorial 
Scholarship 

$200 

No 

Yes 

153 

“Second  Mile  Engineer”  Award 

$100 

No 

Yes 

151 

Trane  Company  of  Canada 
Limited  Prize 

$200 

No 

No 

153 

University  of  Toronto  General 
Bursaries 



Yes 

No 

155 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  os 
single  course 

See 

page 

Available  to  Graduates 
Athlone  Fellowships 

Yes 

No 

156 

C.I.L.  Fellowships  in  Chemistry 

$4000 

Yes 

Yes 

156 

Canadian  Lumbermen’s  Associ- 
ation Timber  Research 
Fellowship 

$1250 

Yes 

No 

157 

Consolidated  Mining  and  Smelt- 
ing Company  Fellowship.  . . . 

$1000 

Yes 

No 

157 

1851  Exhibition  Science 

Research  Scholarships 

£275 

Yes 

Yes 

158 

Imperial  Oil  Graduate  Research 
Fellowships 

$4000 

Yes 

Yes 

159 

S.  C.  Johnson  Foundation 
Scholarship  Award 

Yes 

Yes 

159 

McCharles  Prize 

$1000 

No 

No 

159 

The  University  of  Manchester 
Toronto  Fund 

£100 

Yes 

No 

160 

National  Sewer  Pipe  Limited 
Scholarship 

$500 

Yes 

Yes 

160 

Nipissing  Mining  Research 
Fellowships 

$975 

Yes 

No 

160 

H.  W.  Price  Research  Fellow- 
ship in  Electrical  Engineering 

_ 

Yes 

Yes 

160 

Raymond  Priestley  Fellowship 

£450 

Yes 

No 

161 

Rhodes  Scholarship 

£400 

Yes 

No 

150 

Royal  Institution  of  Great 
Britain  Science  Research 
Scholarships 

£350 

Yes 

No 

161 

Steel  Company  of  Canada,  Ltd., 
Fellowship 

$1500 

Yes 

Yes 

161 

Spruce  Falls  Power  and  Paper 
Company  Fellowships 

$1200 

Yes 

No 

162 

1940  Toronto  Fund 

— 

Yes 

No 

162 

Wallberg  Research  Fellowships. 

$4000 

Yes 

No 

162 

Charles  G.  Williams 

Fellowship 

$1500 

1 

Yes 

Yes 

162 

Garnet  W.  McKee  Loan 

and  Scholarship  Fund 1 

$800 

Yes  1 

Yes 

163 

NOTE — On  account  of  the  continued  tendency  towards  lower  rates  of 
interest  it  is  possible  that  the  value  of  certain  scholarships  or  prizes 
at  the  time  of  payment  may  prove  to  be  less  than  the  amount  stated 
in  the  calendar. 
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In  those  cases  where  the  amount  of  the  award  is  not  payable  from 
income  earned  on  an  endowed  fund,  payment  will  be  dependent  on 
the  receipt  of  the  amount  of  the  annual  award  from  the  donor. 

HENRY  G.  ACRES  MEDAL 

The  Henry  G.  Acres  Medal  is  the  gift  of  Mrs.  Henry  G.  Acres  in 
memory  of  her  late  husband,  Henry  G.  Acres,  M.E.,  D.Sc.,  a graduate 
of  the  School  of  Practical  Science  in  the  class  of  1903.  Throughout  his 
professional  life  Dr.  Acres  was  associated  with  major  power  develop- 
ments in  Canada  and  abroad.  As  chief  hydraulic  engineer  for  the 
Hydro-Electric  Power  Commission  of  Ontario  in  the  period  1911  to 
1923,  he  was  responsible  for  the  design  and  construction  of  nearly 
twenty  power  plants,  including  the  Queenston-Chippawa  development. 
Entering  private  practice  in  1924,  and  until  his  death  in  1945,  he  con- 
tinued to  widen  and  extend  his  interests.  He  became  chief  engineer  of 
the  Grand  River  Conservation  Commission  and  responsible  for  the  de- 
sign and  construction  of  the  Shand  dam  and  related  work.  Later,  he  was 
consulting  engineer  for  the  extensive  power  developments  at  Shipshaw 
on  the  Saguenay  River,  which  was  vital  to  the  production  of  aluminum 
for  war  purposes.  Many  of  the  provinces  of  Canada  sought  his  services 
and  he  advised  with  respect  to  work  in  Newfoundland,  South  America 
and  India. 

This  medal  is  awarded  annually  to  the  student  in  the  Fourth  Year 
who  is  registered  in  the  course  in  Civil,  Mechanical,  or  Electrical  Engi- 
neering, and  who  obtains  the  highest  aggregate  percentage  at  the  an- 
nual examinations  of  the  Third  and  Fourth  Years,  provided  always  that 
the  student  obtains  honour  standing  in  the  examinations  of  the  Fourth 
Year.  Receipt  of  the  medal  does  not  preclude  a student  from  being 
granted  such  other  award  as  may  in  the  opinion  of  the  Council  be 
appropriate. 


HARVEY  AGGETT  MEMORIAL  SCHOLARSHIP 

This  scholarship  was  donated  by  the  late  Mr.  J.  T.  Aggett,  of  Toronto, 
as  a perpetual  memorial  to  his  son,  the  late  Lieutenant  Harvey  Aggett, 
who  enlisted  in  March,  1915,  during  his  second  year  in  this  Faculty,  and 
was  killed  in  action  at  Passchendaele  on  6th  November,  1917. 

This  annual  scholarship  of  the  value  of  the  annual  income  from  the 
fund  is  to  be  awarded  to  a student  of  the  Second  Year  in  this  Faculty 
who,  obtaining  honours  and  being  one  of  the  first  three  in  his  year  by 
his  standing  at  the  annual  examinations,  has  been  adjudged  highest  of 
the  three  in  general  student  activities  and  service  in  the  University  dur- 
ing his  period  of  attendance.  When  regulations  do  not  permit  the  win- 
ner to  hold  this  scholarship  the  students  to  be  considered  for  the  award 
shall  be  the  first  three  in  the  year  exclusive  of  any  student  who  holds  a 
scholarship  of  higher  value. 
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AMERICAN  SOCIETY  FOR  METALS  FOUNDATION  FOR  EDUCATION 
AND  RESEARCH  SCHOLARSHIP 

The  American  Society  for  Metals  Foundation  for  Education  and 
Research  has  donated  $400.00  annually  since  1953  to  provide  a Scholar- 
ship in  the  Faculty  of  Applied  Science  and  Engineering. 

The  winner  must: 

(a)  obtain  the  highest  average  percentage  of  marks  at  the  examina- 
tions of  the  First  Year  in  Metallurgical  Engineering; 

(b)  register  in  the  Second  Year  of  the  course. 

This  scholarship  is  not  tenable  with  other  awards  in  the  gift  of  the 
Senate. 

ONTARIO  CHAPTER,  AMERICAN  SOCIETY  FOR  METALS  BURSARY 

The  Ontario  Chapter,  American  Society  for  Metals  provides  a bursary 
of  $400.00  for  a student  entering  the  First  Year  in  Metallurgical  Engi- 
neering. The  award  is  made  primarily  on  Grade  XIII  standing  but  the 
need  for  financial  assistance  is  also  taken  into  consideration. 

Application  should  be  made  by  letter  to  the  Secretary  not  later  than 
1st  September.  The  first  award  will  be  made  for  the  Session  1958-59. 


ARDAGH  SCHOLARSHIP 

The  Ardagh  Scholarship,  of  the  annual  value  of  the  income  from 
$5,000,  has  been  provided  in  memory  of  his  parents  by  Professor  E.  G.  R. 
Ardagh,  B.A.Sc.,  F.R.S.C.,  formerly  professor  of  Applied  Chemistry  in  the 
Faculty.  It  is  awarded  to  the  student  who  attains  the  highest  standing 
in  Honours  at  the  annual  examinations  of  the  Second  Year  in  the  Course 
in  Chemical  Engineering.  The  first  award  was  made  on  the  results  of 
the  annual  examination  of  1946. 

AVRO  AIRCRAFT  LIMITED  ADMISSION  SCHOLARSHIP 
IN  ENGINEERING  PHYSICS 

Avro  Aircraft  Limited  have  donated  an  admission  Scholarship  of  Five 
Hundred  Dollars  to  a student  who  has  obtained  First  Class  Honour 
Standing  in  the  Ontario  Grade  XIII  subjects  required  for  admission, 
demonstrates  financial  need  and  undertakes  to  register  in  the  Third  and 
Fourth  Years  of  the  Aeronautics  Option  in  Engineering  Physics.  Prefer- 
ence will  be  given  to  applicants  from  the  Weston  and  Brampton  areas. 

Application  must  be  made  to  the  Registrar  of  the  University  by  May 
1st  on  forms  obtainable  from  him. 

AVRO  AIRCRAFT  LIMITED  AERONAUTICAL  ENGINEERING  SCHOLARSHIPS 

Avro  Aircraft  Limited  has  donated  two  scholarships,  each  of  a value 
of  Five  Hundred  Dollars,  to  be  awarded  annually  in  the  Third  Year  of 
the  Aeronautics  Option  in  Engineering  Physics. 
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In  making  the  award  consideration  is  given  to: 

(i)  academic  achievement 

(ii)  financial  need 

(iii)  such  other  factors  as  may  be  deemed  appropriate. 

Application  should  be  made  in  writing  to  the  Secretary  of  the  Faculty 

not  later  than  October  15th. 

The  first  award  was  made  in  1956. 

AVRO  AIRCRAFT  DESIGN  PRIZE 

Avro  Aircraft  Limited  have  donated  a prize  of  Fifty  Dollars  in  the 
final  year  of  the  Aeronautics  Option  in  Engineering  Physics  to  the  student 
who  obtains  the  highest  aggregate  marks  in  Aircraft  Design  Laboratory 
and  the  written  examination  in  Aircraft  Design. 

The  first  award  was  made  during  the  Session  1955-56. 

AVRO  AIRCRAFT  LIMITED  ENGINEERING  SCHOLARSHIPS 

Avro  Aircraft  Limited  has  donated  two  scholarships  each  of  a value 
of  Five  Hundred  Dollars  to  be  awarded  annually  to  students  registered 
in  Fourth  Year  in  Mechanical  Engineering  or  Engineering  Physics  (Aero- 
nautics Option,  or  Electricity  Option,  or  Thermodynamics  Option)  or 
Electrical  Engineering  (Communications  Option). 

In  making  the  award  consideration  is  given  to: 

(i)  academic  achievement 

(ii)  financial  need 

(iii)  such  other  factors  as  may  be  deemed  appropriate. 

Application  should  be  made  in  writing  to  the  Secretary  of  the  Faculty 

not  later  than  October  15th. 

The  first  award  was  made  in  1956. 

THE  BABB  BURSARY  FUND 

Bursaries  from  this  fund  are  available  to  students  in  any  year  of  the 
Aeronautics  Option  in  Engineering  Physics.  Application  is  made  through 
the  Secretary  of  the  Faculty. 

THE  F.  W.  BALDWIN  PRIZE 

The  F.  W.  Baldwin  Prize  of  a value  of  $75.00  was  established  by  the 
trustees  of  a fund  created  by  the  members  of  the  Number  3 Squadron, 
University  Air  Training  Corps  (1941-44),  in  memory  of  Frederick  Walker 
“Casey”  Baldwin,  a graduate  of  the  School  of  Practical  Science,  who 
made  a significant  contribution  in  the  field  of  Aeronautics  in  Canada; 
and  who  flew,  on  March  12th,  1908,  near  Hammondsport,  N.Y.,  the 
“Redwing,”  the  first  biplane  built  by  the  Aerial  Experiment  Association. 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautics Option,  in  Engineering  Physics,  who,  taking  honours,  ranks 
highest  in  the  annual  examinations  of  Third  Year  in  “structural  subjects.” 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 
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BAPTIE  SCHOLARSHIP 

The  Baptie  Scholarship  is  derived  from  a bequest  under  the  will  of 
the  late  Mrs.  Margaret  W.  Baptie,  of  Ottawa,  and  the  Board  of  Gov- 
ernors has  directed  that  a scholarship  of  one  half  the  annual  income 
shall  be  awarded  annually  to  an  engineering  student  on  the  record  of 
the  First  Year.  The  Board  of  Governors  also  authorizes  a remission  of 
fees  in  the  case  of  the  holder  of  the  scholarship,  up  to  Seventy-five 
Dollars. 

The  conditions  of  the  award  are  as  follows;  That  the  scholarship  be 
awarded  to  the  student  who,  in  the  annual  examinations  of  the  First 
Year,  enrolled  in  any  one  of  the  courses  of  Civil  Engineering,  Mining 
Engineering,  Mechanical  Engineering,  Chemical  Engineering,  Electrical 
Engineering,  or  Metallurgical  Engineering,  obtains  the  highest  aggregate 
percentage  of  marks  in  those  subjects  which  are  common  to  the  First 
Year  curricula  of  those  courses.  The  first  award  was  made  on  the  results 
of  the  annual  examinations  of  the  Session  1925—26. 

J.  P.  BICKELL  FOUNDATION  SCHOLARSHIPS 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  in  the 
Faculty  of  Arts  and  the  Faculty  of  Applied  Science  and  Engineering  at  least 
seven  scholarships  for  students  entering  the  First  Year,  of  a possible 
value  of  Twelve  Hundred  Dollars  each,  payable  Six  Hundred  Dollars 
in  the  First  Year,  and  provided  honours  are  obtained  at  the  annual 
examinations,  Four  Hundred  Dollars  in  the  Second  Year  and  Two 
Hundred  Dollars  in  the  Third  Year. 

An  applicant  must  obtain  an  average  of  at  least  75%  at  the  Ontario 
Grade  XIH  examinations  immediately  preceding  his  admission  to  the 
University  on  the  subjects  required  for  the  course  of  his  choice.  He  must 
undertake  to  register  in  Mining  Engineering,  Metallurgical  Engineering, 
Applied  Geology  or  Engineering  Physics  in  the  Faculty  of  Applied  Science 
and  Engineering  or  in  Honour  Science,  or  Mathematics,  Physics  and 
Chemistry  in  the  Faculty  of  Arts.  The  applicant  enrolled  in  the  Faculty 
of  Arts  must  state  his  intention  of  proceeding  with  the  study  of  mining 
or  geology  in  the  higher  years  of  his  course. 

Applications  must  be  submitted  to  the  J.  P.  Bickell  Foundation,  c/o 
National  Trust  Company,  Limited,  20  King  Street  East,  Toronto,  on  or 
before  May  1st  on  forms  to  be  obtained  from  the  Foundation. 

Fourteen  scholarships  are  available  for  the  Session  1958-59. 

The  first  awards  were  made  for  the  Session  1952—53. 

J.  P.  BICKELL  FOUNDATION  BURSARIES 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  the 
J.  P.  Bickell  Foundation  Bursaries  in  the  Faculty  of  Arts  and  the  Faculty 
of  Applied  Science  and  Engineering.  An  applicant  must  be  enrolled  in 
Honour  Science  or  in  Mathematics,  Physics  and  Chemistry  in  the  Faculty 
of  Arts,  in  which  case  he  must  undertake  to  study  mining  or  geology  in 


SCHOLARSHIPS 


135 


his  higher  years;  or  be  enrolled  in  a higher  year  of  an  honour  course  in 
the  geological  or  geophysical  field  in  the  Faculty  of  Arts;  or  be  enrolled 
in  Mining  Engineering,  Metallurgical  Engineering,  Engineering  Physics 
and  Applied  Geology  in  any  year  of  the  Faculty  of  Applied  Science  and 
Engineering,  He  must  demonstrate  financial  need  and  have  satisfactory 
academic  standing. 

Application  must  be  made  to  the  Registrar  of  the  University  on  a form 
provided  by  him. 


THE  T.  H.  BIGKLE  PRIZE 

The  T.  H.  Bickle  Prize  is  the  gift  of  Mr.  and  Mrs.  E.  W.  Bickle  in 
memory  of  their  son,  T.  H.  Bickle,  an  undergraduate  of  Trinity  College 
and  a member  of  the  Senior  Intercollegiate  Swimming  Team  at  the  time 
of  his  death  in  1937.  The  income  from  the  endowment  fund  will  be  used 
to  purchase  a suitable  prize  to  be  awarded  annually  to  a member  of  the 
Senior  Intercollegiate  Swimming  Team  of  this  University  in  any  year, 
faculty  or  school.  The  Committee  of  Award  shall  consist  of  the  Dean  of 
the  Faculty  of  Arts,  the  University  Registrar,  the  Director  of  Athletics, 
and  the  Honorary  Coach  of  Swimming.  In  awarding  the  Prize  the  Com- 
mittee shall  consider  the  character,  scholarship,  and  general  interests  of 
the  members  of  the  team. 

BOILER  INSPECTION  AND  INSURANCE  COMPANY  SCHOLARSHIP 

The  Boiler  Inspection  and  Insurance  Company  of  Canada  offers  a 
scholarship  in  the  Course  in  Mechanical  Engineering  of  the  value  of 
One  Hundred  and  Fifty  Dollars  to  the  student  who  obtains  highest 
honour  standing  in  the  regular  examinations  of  the  Third  Year. 

The  successful  candidate  will  be  expected  to  proceed  to  his  Fourth 
Year  during  the  session  next  following  the  date  of  the  award. 

The  amount  of  the  award  will  be  credited  by  the  Chief  Accountant 
to  the  fees  of  the  Fourth  Year  of  the  successful  candidate. 

CALIFORNIA  STANDARD  COMPANY  GEOPHYSICAL  AND 
GEOLOGICAL  SCHOLARSHIP 

The  California  Standard  Company  has  presented  a Scholarship  of 
$400.00  to  be  awarded  to  an  outstanding  student  of  the  Third  Year  in 
the  Geophysics  Option  in  Engineering  Physics  or  in  Applied  Geology. 
The  award  is  made  on  the  results  of  the  annual  examinations  of  the 
Third  Year. 


CHEMICAL  INSTITUTE  OF  CANADA  PRIZE 

The  Chemical  Institute  of  Canada  offers  a prize  of  the  annual  value 
of  $25.00  in  books  to  the  student  registered  in  the  course  in  Chemical 
Engineering  who,  having  obtained  honours,  receives  the  highest  standing 
in  the  written  and  laboratory  work  of  the  Third  Year. 

The  first  award  was  made  on  the  results  of  the  final  examinations  of 

1947. 
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CLASS  OF  1937  ENGINEERING  BURSARY 

The  class  of  1937  presents  annually  a bursary  of  $100  to  assist  worthy 
engineering  candidates  to  enter  the  Faculty.  The  award  is  based  on  the 
student’s  high  school  standing  and  on  his  need  for  financial  assistance. 

The  recipient  is  selected  from  applicants  for  Applied  Science  Bur- 
saries, and  from  candidates  sponsored  by  Engineering  Counsellors  and 
by  members  of  the  Class  of  1937. 

COMBINED  ENTERPRISES  LIMITED  BURSARY 

Combined  Enterprises  Limited  have  established  a Bursary  in  the 
Faculty  of  Applied  Science  and  Engineering  of  a value  of  $600.00  in  the 
First  Year  and  of  the  value  of  the  annual  fees  in  the  Second,  Third  and 
Fourth  Years.  In  each  of  the  four  years  the  donor  makes  a grant  to  the 
University  of  $200.00. 

An  applicant  must: 

(a)  obtain  Grade  XIII  standing  with  an  average  of  70%  or  over; 

(b)  be  in  need  of  financial  assistance; 

(c)  register  in  Mechnical,  Electrical  or  Chemical  Engineering. 

For  continuance  of  the  Bursary  in  subsequent  years,  the  student  must: 

(d)  obtain  pass  standing  in  the  previous  year’s  work; 

(e)  register  in  one  of  the  eligible  courses  and  apply  to  the  Secretary 
of  the  Faculty  for  continuance  of  the  Bursary  by  October  1. 

In  the  event  that  the  holder  of  a Bursary  fails  in  the  work  of  the  year 
or  does  not  register  for  the  ensuing  year,  or  does  not  apply  for  continu- 
ance of  the  Bursary  because  of  lack  of  need  or  otherwise,  another 
candidate  may  be  granted  the  Bursary  under  requirements  similar  to 
those  under  which  it  was  originally  awarded. 

Application  must  be  submitted  to  the  Registrar  of  the  University  not 
later  than  May  1st  on  the  regular  application  forms  to  be  obtained  from 
his  office. 

This  award  is  not  tenable  with  other  awards  in  the  gift  of  the  Senate 

ARCHIE  B.  CREALOCK  MEMORIAL  PRIZE 

The  Archie  B.  Crealock  Memorial  Prize  is  the  gift  of  Mrs.  Archie  B. 
Crealock,  in  memory  of  her  husband,  an  eminent  bridge  engineer  and  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto.  It  is  ojffered  annually  to  the  student  of  the  Third 
Year  in  the  Course  in  Civil  Engineering,  who,  having  obtained  honours 
in  that  year,  is  deemed  to  be  the  most  worthy  of  the  award.  The  award 
is  made  primarily  on  the  basis  of  academic  standing  in  the  structural 
subjects  of  the  Year,  but  extra-curricular  activities  are  also  taken  into 
consideration.  The  Prize  consists  of  engineering  books  to  the  value  of 
Fifty  Dollars.  The  award  will  not  necessarily  be  made  in  any  year. 

DOMINION  MAGNESIUM  LIMITED  BURSARY 

Dominion  Magnesium  Limited  provides  a bursary  of  $400.00  for  a 
student  entering  the  First  Year  in  Metallurgical  Engineering.  The  award 
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is  made  primarily  on  Grade  XIII  standing  but  the  need  for  financial 
assistance  is  also  taken  into  consideration. 

Application  should  be  made  by  letter  to  the  Secretary  not  later  than 
1st  September.  The  first  award  will  be  made  for  the  Session  1958—59. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES  TYPE  “a” 

These  Bursaries  are  available  to  students  whose  parents  are  resident 
in  Ontario,  who  are  entering  the  First  Year  of  University,  and  who  are 
in  financial  need.  Application  is  made  not  later  than  May  1st,  through 
the  Principal  of  the  secondary  school  which  the  student  is  attending. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES  TYPE  “b” 

Under  this  programme.  Bursaries  may  be  awarded  to  students  in 
financial  need  who  are  resident  in  Ontario  and  who  are  in  attendance  at 
the  University  of  Toronto.  To  be  eligible,  students  must  have  obtained 
not  less  than  sixty-six  per  cent,  at  their  last  annual  examination.  Further 
information  may  be  obtained  from  the  Secretary  of  the  Faculty. 

DOW  CHEMICAL  OF  CANADA  LIMITED  AWARD 

Dow  Chemical  of  Canada  Limited  have  provided  funds  for  an  annual 
award  of  $500.00  to  a student  in  Chemical  Engineering  in  the  Faculty 
of  Applied  Science  and  Engineering,  and  a grant-in-aid  of  $250.00  to 
be  used  in  the  winner’s  department  to  help  defray  the  cost  of  equipment, 
supplies  and  administration. 

The  winner  must: 

(a)  be  registered  in  the  Third  Year  in  Chemical  Engineering  (the 
award  will  be  made  in  the  second  term  of  the  Third  Year 
and  will  be  paid  to  the  winner  during  his  Fourth  Year) 

(b)  be  in  the  upper  half  of  the  class 

(c)  have  demonstrated  leadership  in  extra-curricular  activities. 

The  award  is  not  tenable  with  other  awards  in  the  gift  of  the  Senate. 

Application  is  not  required. 

THE  ELECTRICAL  MANUFACTURING  COMPANY 
LIMITED  PRIZE 

The  Electrical  Manufacturing  Company  Limited  has  established  an 
annual  Prize  of  $25.00  in  the  Faculty  of  Applied  Science  and 
Engineering. 

The  winner  must: 

(a)  be  registered  in  the  Fourth  Year  in  Electrical  Engineering 

(b)  obtain  the  highest  aggregate  percentage  of  marks  at  the  final 
examinations  in  the  subjects  of  the  Fourth  Year  related  to 
electrical  distribution  equipment,  the  subject  to  be  determined 
by  the  Head  of  the  Department  of  Electrical  Engineering. 

This  prize  is  tenable  with  other  awards  in  the  gift  of  the  Senate. 
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THE  JOHN  M.  EMPEY  SCHOLARSHIPS 

The  John  M.  Empey  Scholarship  Fund  was  established  under  a be- 
quest of  $10,000  in  the  Will  of  the  late  John  Morgan  Empey,  B.A.Sc., 
1903.  Three  scholarships  of  equal  value  are  provided  from  the  income 
from  the  Fund.  One  of  these  scholarships  is  awarded  in  each  of  the 
First,  Second,  and  Third  Years  on  the  results  of  the  annual  examinations, 
to  a student  who,  taking  honours,  obtains  the  highest  average  percentage 
of  marks  in  the  written  and  laboratory  subjects  of  his  Year.  The  scholar- 
ships are  open  to  any  students  registered  in  the  Faculty.  In  case  the 
winner  of  any  one  of  these  scholarships  does  not  attend  this  Faculty 
during  the  session  next  following  the  award,  the  right  to  the  scholarship 
shall  be  forfeited  and  the  award  shall  be  made  to  another  eligible  student. 
The  scholarships  were  awarded  for  the  first  time  in  1944. 

ENGINEERING  ALUMNI  ADMISSION  BURSARIES 

The  Engineering  Alumni  Association  has  made  a number  of  bursaries 
available  annually.  Applicants  must  be  residents  of  Ontario,  register  in 
the  First  Year  of  the  Faculty  of  Applied  Science  and  Engineering,  and 
need  financial  assistance. 

Applicants  should  consult  their  secondary  school  Principal  for  details. 
Further  information  may  be  obtained  from  the  Chairman,  Engineering 
Alumni  Education  Committee,  Faculty  of  Applied  Science  and  Engineer- 
ing, University  of  Toronto. 

ENGINEERING  ALUMNI  ADMISSION  SCHOLARSHIP 

The  Engineering  Alumni  Admission  Scholarship,  the  gift  of  the  Engi- 
neering Alumni  Association,  of  the  value  of  $500,  is  awarded  on  the 
recommendation  of  the  Council  of  the  Faculty  to  the  candidate  who 
obtains  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a stu- 
dent who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  his  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

ENGINEERING  INSTITUTE  OF  CANADA  PRIZE 

The  Engineering  Institute  of  Canada,  having  in  view  that  one  of  its 
objects  is  to  facilitate  the  acquirement  and  interchange  of  professional 
knowledge  among  its  members,  offers  an  annual  prize  of  Fifty  Dol- 
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lars  in  this  University,  commencing  1931,  to  the  student  who,  in  his 
Third  Year  in  any  one  of  the  six  courses  of  Engineering,  has  proved 
himself  most  deserving  as  disclosed  by  the  examination  results  of  the 
year,  in  combination  with  his  activities  in  the  Engineering  Society  or 
with  a local  branch  of  another  recognized  engineering  organization. 

ENGINEERING  SOCIETY  SEMI-CENTENNIAL  AWARD 

The  Engineering  Society  Semi-Centennial  Award,  to  the  value  of 
Seventy-five  Dollars,  was  established  in  1931  to  commemorate  the  semi- 
centennial of  the  founding  of  the  “School”.  The  award  is  made  to  a 
student  entering  the  final  year. 

The  selection  is  based  upon  the  following  qualifications,  which  bear 
equal  weight  in  the  selection  of  the  winner:  {a)  General  “School” 
activities,  {b)  Contributions  to  the  Engineering  Society  Executive  Com- 
mittee. (c)  Personality,  and  social  and  athletic  activities,  (d)  Academic 
standing. 

J.  A.  FINDLAY  SCHOLARSHIPS 

These  scholarships  were  established  through  a legacy  bequeathed  by 
the  late  Miss  Janet  Findlay  to  the  Department  of  Mechanical  Engineer- 
ing. Two  scholarships  are  available,  each  of  a value  of  one  half  of  the 
income  of  the  fund,  to  students  in  this  Course,  one  for  a student  in  the 
Third  Year,  the  other  for  a student  in  the  Fourth  Year,  but  only  if  the 
student  continues  his  course  in  Mechanical  Engineering.  The  selection 
will  be  made,  on  recommendation  of  the  Head  of  the  Department  of 
Mechanical  Engineering,  from  amongst  the  four  students  having  the 
highest  average  percentage  of  marks  at  the  annual  examinations  in  the 
Second  and  Third  Years  respectively,  but  in  making  the  award  the 
student’s  general  character,  fitness  for  his  profession,  and  financial  cir- 
cumstances will  be  given  consideration.  In  case  a student  who  has  been 
awarded  one  of  the  scholarships  changes  his  course  or  does  not  attend 
this  University  during  the  next  following  session,  he  shall  forfeit  his 
right  to  the  scholarship  and  the  award  shall  be  made  to  another  eligible 
student. 

HUGH  GALL  AWARD 

The  Hugh  Gall  Award,  of  the  annual  value  of  One  Hundred  and  Forty 
Dollars,  the  gift  of  the  Graduate  Class  of  1910,  “to  commemorate  a deceased 
classmate  who  was  a splendid  type  of  student,  a loyal  friend,  and  nation- 
ally outstanding  in  athletic  achievement  during  his  undergraduate 
career”,  was  established  in  1946  for  a five  year  period  and,  through  the 
generosity  of  Mrs.  Hugh  Gall  extended  for  a further  three  year  period. 
It  is  awarded  to  a student,  who,  having  completed  his  First  Year  with  a 
general  average  of  at  least  66%  without  conditions,  has  entered  the 
Second  Year,  and  is  in  special  need  of  financial  assistance  in  order  to 
enable  him  to  continue  his  course.  It  is  desirable,  but  not  necessary,  that 
the  recipient  shall  not  already  have  been  given  any  other  scholastic 
award  or  scholarship  applicable  to  the  Second  Year  and  he  shall  have 
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shown  indications  of  his  firm  intention  and  ability  to  follow  successfully 
the  profession  of  engineering. 

Any  second  year  student  in  the  Faculty  of  Applied  Science  and  Engi- 
neering is  eligible  to  apply  for  this  Bursary.  Applications  should  be  made 
to  the  Secretary  of  the  Faculty  not  later  than  one  month  after  the  open- 
ing of  the  session. 

THE  REGINALD  AND  GALER  HAGARTY  SCHOLARSHIP 

The  Reginald  and  Galer  Hagarty  Scholarship,  in  memory  of  the  dearly 
beloved  sons  of  Lieutenant-Colonel  E.  W.  Hagarty,  B.A.  1883,  M.A. 
1908,  and  Charlotte  Ellen  Hagarty,  his  wife.  Reginald  Edward  Walter 
Hagarty,  B.A. Sc.  (Honours)  1908,  a graduate  of  the  University  in  the 
Faculty  of  Applied  Science  and  Engineering  and  at  the  time  of  his 
death  on  April  29,  1925,  a Consulting  Structural  Engineer.  Lieutenant 
Daniel  Galer  Hagarty,  Princess  Patricia’s  Canadian  Light  Infantry,  a 
member  of  the  class  of  1916  in  Applied  Science,  enlisted  for  the  Great 
War  at  the  end  of  his  third  year  in  June,  1915,  killed  in  action  in 
Sanctuary  Wood,  June  2,  1916.  The  scholarship  is  given  in  recognition 
of  the  fact  that  their  father  was  an  honour  graduate  in  Classics  of  the 
University  of  Toronto.  It  is  of  the  value  of  the  annual  interest  on  the 
capital  sum  of  $2000.00  and  is  to  be  awarded  to  a student  who  has 
been  enrolled  for  his  Grade  XIII  Year  at  Harbord  Collegiate  Institute 
and  having  obtained  at  least  the  required  standing  in  each  of  the  Grade 
XIII  subjects  necessary  for  admission  to  the  Faculty,  obtains  the  highest 
standing  in  English,  a language  other  than  English,  and  Mathematics, 
among  the  students  who  apply  for  the  award  from  the  Collegiate. 
He  will  be  required  to:  (a)  register  in  the  Faculty  of  Applied  Science 
and  Engineering,  (b)  sign  a declaration  to  the  effect  that  he  is  willing 
to  take  up  arms  in  the  defence  of  Canada  and  the  British  Common- 
wealth should  necessity  arise  as  declared  by  the  Parliament  of  Canada. 
The  Scholarship  was  offered  for  award  for  the  first  time  in  1945. 
Application  should  be  made  to  the  Registrar  of  the  University. 

HEATING  AND  AIR  CONDITIONING  ENGINEERS  PRIZE 

The  Ontario  Chapter  of  the  American  Society  of  Heating  and  Air 
Conditioning  Engineers  offers  an  annual  prize  of  Seventy-five  Dollars, 
first  awarded  in  1931,  for  a period  of  five  years,  and  extended  indefi- 
nitely in  1935.  The  prize  will  be  awarded  to  a student  in  either  the 
Third  or  Fourth  Year  in  any  Course  of  the  Faculty  who,  in  the  opinion 
of  the  Department  of  Mechanical  Engineering,  has  written  the  most 
satisfactory  thesis  on  a subject  dealing  with  heating  or  ventilation,  such 
thesis  being  prepared  under  special  arrangements  made  by  the  Depart- 
ment of  Mechanical  Engineering,  the  result  to  be  reported  to  the  Coun- 
cil with  the  annual  examination  results.  The  thesis  must  be  handed  in 
not  later  than  March  1st.  The  prize  will  not  necessarily  be  awarded  in 
any  year. 
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Application  should  be  made  to  the  Department  of  Mechanical  Engi- 
neering. 


HUDSON  BAY  MINING  AND  SMELTING  COMPANY  LIMITED 
SCHOLARSHIPS 

The  Hudson  Bay  Mining  and  Smelting  Company  Limited  awards 
Scholarships  to  students  who  have  obtained  their  Senior  Matriculation 
at  the  High  Schools  in  Flin  Flon,  Manitoba,  and  its  environs.  These 
Scholarships,  having  a value  of  $800.00  each  annually,  may  be  held  in 
the  Third  and  Fourth  Years  in  this  Faculty,  in  the  Course  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering,  and  Applied 
Geology.  Application  should  be  made  to  the  Company. 

HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO  SCHOLARSHIPS 
IN  ENGINEERING 

The  Hydro-Electric  Power  Commission  of  Ontario  has  presented  three 
scholarships  in  Engineering,  each  of  a value  of  $300.00  to  be  awarded 
to  three  students  selected  from  among  the  higher  ranking  students  in  the 
annual  examinations  of  the  First,  Second,  and  Third  Years  in  any  course 
in  the  Faculty,  one  scholarship  in  each  year  to  be  tenable  in  the  Second, 
Third  and  Fourth  Years  respectively. 

The  first  award  was  made  at  the  annual  examinations  in  April,  1952. 

INCO  SCHOLARSHIP 

The  International  Nickel  Company  of  Canada,  Limited,  offers  a 
scholarship  of  $500.00,  commencing  with  the  Session  1941-42,  and  from 
year  to  year  thereafter  as  the  Company  may  decide,  to  be  awarded  to  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering  or  Applied 
Geology,  who  has  taken  a consistently  high  standing  in  the  majority  of 
the  subjects  of  his  course,  and  who  is  adjudged  by  the  Council  of  the 
Faculty  to  be  most  suitable  to  receive  the  award. 

The  applicant  must  proceed  to  the  M.A.Sc.  degree  in  the  Session  in 
which  he  receives  the  scholarship.  Application  must  be  made  before 
May  1st,  to  the  Secretary  of  the  School  of  Graduate  Studies,  with  a 
statement  of  the  research  problem  which  he  proposes  to  study. 

THE  INCO  SCHOLARSHIPS 

The  International  Nickel  Go.  of  Canada  Limited  has  established  a 
Scholarship  for  students  entering  the  University.  Each  Scholarship  pro- 
vides for  tuition  fees  plus  $300.00  and  may  be  continued  throughout  a 
four-year  course  if  satisfactory  standing  is  maintained. 

To  be  eligible  for  consideration  the  applicant  must  obtain  an  average 
of  75%  or  over  in  the  Ontario  Grade  XIII  subjects  required  for  admission 
to  his  course  and  demonstrate  financial  need. 

Application  must  be  made  to  the  Registrar  of  the  University  by  May 
1st  on  the  regular  scholarship  application  form, 
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JENKINS  SCHOLARSHIP 

The  Jenkins  Scholarship,  presented  by  Jenkins  Bros.,  Limited,  Mont- 
real, first  awarded  in  1925,  has  been  donated  to  continue  indefinitely. 

This  Annual  Scholarship,  of  the  value  of  Two  Hundred  Dollars,  is 
awarded  to  the  student  of  the  Third  Year  registered  in  any  course  of 
the  Faculty  who  has  the  highest  aggregate  of  percentages  for  the  First, 
Second,  and  Third  Years. 

Johnson’s  wax  scholarship 

S.  C.  Johnson  and  Son  Limited,  Brantford,  Ontario,  have  established 
a Scholarship  of  an  annual  value  of  $600  in  each  of  the  Second,  Third 
and  Fourth  Years  or  a total  possible  value  of  $1800. 

The  recipient  must: 

(a)  be  registered  in  Chemical  Engineering  in  the  years  in  which  the 
Scholarship  is  awarded  and  held; 

(b)  in  the  opinion  of  the  Council  be  the  most  promising  and  deserving 
member  of  the  class,  obtaining  Honours  in  the  final  examinations 
of  the  First  Year; 

(c)  in  his  Second  and  Third  Years,  maintain  academic  standing  satis- 
factory to  the  Council,  not  necessarily  Honours,  for  the  continued 
enjoyment  of  the  Scholarship. 

In  its  discretion  the  Council  may  recommend  the  award  of  any  portion 
of  the  Scholarship,  lost  by  the  original  recipient  by  failure  to  maintain 
satisfactory  academic  standing,  to  another  student  of  the  year(s)  in 
which  the  Scholarship  would  otherwise  have  been  enjoyed. 

The  first  award  was  made  on  the  results  of  the  annual  examinations 
written  in  April  1954.  It  is  not  tenable  with  any  other  Scholarship. 

KIMBERLY-CLARK  CORPORATION  OF  CANADA  LIMITED  SCHOLARSHIPS 

Kimberly-Clark  Corporation  of  Canada  Limited  has  presented  two 
scholarships  of  a value  of  $500.00  each  and  each  scholarship  is  accom- 
panied by  a grant  of  $100.00  to  the  general  funds  of  the  University. 
The  Scholarships  are  awarded  on  the  annual  examinations  of  the  First 
and  Second  Years  and  one  scholarship  is  awarded  to  an  outstanding 
student  of  the  First  Year  and  one  to  an  outstanding  student  of  the 
Second  Year  as  indicated  by  the  examination  results  of  their  respective 
years.  Students  in  all  courses  of  the  First  and  Second  Years  are  eligible. 

The  First  av/ards  were  made  on  the  results  of  the  annual  examinations 
for  1957-58. 

THE  LEVER  BROTHERS  SCHOLARSHIPS 

Lever  Brothers  Limited  have  established  two  Scholarships  of  $300.00 
each  in  the  Department  of  Chemical  Engineering.  The  Scholarships  will 
be  awarded  to  a student  of  the  Second  Year  and  to  a student  of  the 
Third  Year  in  Chemical  Engineering  to  be  held  in  the  Third  and  Fourth 
Years  respectively.  The  award  is  based  on  outstanding  scholarship  at  the 
annual  examinations. 

The  first  awards  were  based  on  the  annual  examinations  of  1957. 
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THE  LEONARD  FOUNDATION  SCHOLARSHIPS 

Leonard  Foundation  Scholarships  are  awarded  each  year  to  selected 
students  in  Universities  and  Colleges  across  Canada,  including  the  Uni- 
versity of  Toronto.  The  Trust  Deed  states:  “Preference  in  the  selection 
of  students  for  scholarships  shall  be  given  to  the  sons  and  daughters  re- 
spectively of  the  following:  {a)  clergymen,  {b)  school  teachers, 
{c)  officers,  non-commissioned  officers  and  men,  whether  active  or  re- 
tired, who  have  served  in  His  Majesty’s  military,  naval  or  air  forces, 
{d)  graduates  of  the  Royal  Military  College  of  Canada,  {e)  members 
of  the  Engineering  Institute  of  Canada,  (/)  members  of  the  Mining  and 
Metallurgical  Institute  of  Canada.” 

All  applicants  must  be  nominated  by  a member  of  the  General  Com- 
mittee. The  latest  date  for  the  receiving  of  applications  is  March  31st, 
for  the  following  academic  year.  Further  information  regarding  the 
procedure  to  be  followed  in  applying  for  these  scholarships  may  be 
obtained  by  writing  to  Dr.  W.  E,  Taylor,  Honorary  Secretary,  The 
Leonard  Foundation,  c/o  Toronto  General  Trusts  Corporation,  253 
Bay  Street,  Toronto. 


THE  J.  A.  D.  MCCURDY  PRIZE 

The  J.  A.  D.  McCurdy  Prize  of  a value  of  $75.00  was  established  by 
the  trustees  of  a fund  created  by  the  members  of  the  Number  3 
Squadron,  University  Air  Training  Corps  (1941-44)  in  honour  of  John 
Alexander  Douglas  McCurdy,  a graduate  of  the  School  of  Practical 
Science,  who  “made  the  first  flight  in  Canada  on  February  23rd,  1909, 
with  a heavier-than-air  machine.” 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautics Option,  in  Engineering  Physics,  who,  taking  honours,  ranks 
highest  in  annual  examinations  of  the  Third  Year  in  the  subjects  related 
to  Aerodynamics. 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 

THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  SCHOLARSHIP  IN 
ENGINEERING  PHYSICS 

Mrs.  Garnet  W.  McKee  and  Professor  Lachlan  Gilchrist  each  con- 
tributed $1000.00  to  provide  for  a Scholarship  in  the  First  Year  of  the 
Course  in  Engineering  Physics.  The  value  of  the  Scholarship  is  the 
annual  income  from  the  capital  fund  and  is  awarded  to  the  student  who 
ranks  first  in  honours  at  the  annual  examinations  of  the  First  Year  in 
the  Course  in  Engineering  Physics.  If  for  any  reason  that  student  is 
ineligible  to  hold  the  Scholarship,  it  will  be  awarded  by  reversion  to  the 
student  ranking  second  in  honours  in  the  Course.  In  order  to  receive 
payment  the  winner  must  register  in  the  Second  Year  of  the  Course  in 
Engineering  Physics.  The  Scholarship  was  awarded  for  the  first  time  on 
the  results  of  the  annual  examinations  of  1947. 
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THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  GEOPHYSICS  SCHOLARSHIPS 

Financial  assistance  was  received  by  Professor  Lachlan  Gilchrist  of  the 
Department  of  Physics,  University  of  Toronto,  from  certain  organizations 
and  individuals  to  help  him  in  the  prosecution  of  his  research  work  in 
Geophysics.  With  the  consent  of  the  contributors,  the  unexpended  bal- 
ance of  these  gifts  was  transferred  by  Professor  Gilchrist  to  the  Board 
of  Governors  of  the  University  to  be  used  as  an  endowment  for  scholar- 
ships, two  of  which  were  established  in  the  Faculty  of  Applied  Science 
and  Engineering.  To  this  fund  have  been  added  additional  amounts 
received  from  the  estate  of  the  late  Garnet  W.  McKee  and  from  the 
Hollinger  Consolidated  Gold  Mines  Ltd.  They  are  awarded  by  the 
Senate,  on  the  recommendation  of  the  Council  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  first  awards  were  made  on  the  results  of 
the  Annual  Examinations  of  1941. 

The  First  Garnet  W.  McKe e-Lachlan  Gilchrist  Geophysics  Scholarship. 
This  scholarship,  of  the  annual  value  of  the  income  from  $4,000.00,  is 
awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engineering 
Physics  who  obtains  the  highest  aggregate  standing  at  the  examinations 
of  the  First  and  Second  Years  in  the  Course,  provided  always  that  the 
student  obtains  honour  standing  at  the  examinations  of  the  Second  Year. 

The  Second  Garnet  W.  McKe  e-Lachlan  Gilchrist  Geophysics  Scholar- 
ship. This  scholarship,  of  the  annual  value  of  the  income  from  $3,000.00 
is  awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engi- 
neering Physics  who,  of  those  students  who  elect  to  proceed  in  the  Third 
Year  in  the  Geophysics  Option  of  the  Course,  obtains  the  highest  aggre- 
gate standing  at  the  examinations  of  the  First  and  Second  Years,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  examina- 
tions of  the  Second  Year,  and  excluding  always  the  student  to  whom  the 
First  Lachlan  Gilchrist  Geophysics  Scholarship  has  been  awarded. 

If  in  any  year  there  is  no  student  who  has  fulfilled  the  conditions  as 
laid  down  for  the  Second  Lachlan  Gilchrist  Geophysics  Scholarship,  it 
shall  be  awarded  to  the  student  in  the  Second  Year  in  the  Course  in 
Engineering  Physics  who  obtains  the  second  highest  aggregate  standing 
at  the  examinations  of  the  First  and  Second  Years  of  that  Course,  pro- 
vided always  that  such  student  obtains  honour  standing  in  the  exami- 
nations of  the  Second  Year. 


THE  ALEXANDER  MACLEAN  SCHOLARSHIP 

This  scholarship  was  established  by  graduates  of  the  University  of 
Toronto  and  other  friends  in  honour  of  Professor  Alexander  MacLean, 
B.A.  (1908)  who  retired  in  1954.  The  scholarship,  of  the  value  of 
$250,  is  awarded  to  a student  in  the  Third  Year  of  Geological  Sciences, 
Faculty  of  Arts,  or  in  the  Third  Year  of  Applied  Geology,  Faculty  of 
Applied  Science  and  Engineering,  who,  obtaining  not  less  than  75% 
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in  the  work  of  the  year,  obtains  the  highest  standing  in  the  geological 
subjects  common  to  the  two  courses. 

The  first  award  was  made  in  1955. 

MACLENNAN-MACLEOD  MEMORIAL  PRIZE 

The  Graduating  Class  of  1910  has  donated  an  annual  prize,  known  as 
“The  MacLennan-MacLeod  Memorial  Prize”,  in  memory  of  their  first 
Class  President,  George  MacLennan,  who  was  killed  in  action  in  France 
in  1917,  and  of  Doug.  MacLeod,  their  first  Secretary,  who  died  in 
France  in  1916  from  wounds  received  in  action. 

The  prize  is  awarded  to  the  First  Year  student  in  the  Faculty  of 
Applied  Science  and  Engineering  who  ranks  highest  in  Calculus  among 
those  who  obtain  standing  without  condition  at  the  annual  written  ex- 
aminations; or,  in  the  event  of  more  than  one  student  obtaining  equally 
high  rank  in  Calculus,  the  award  is  made  to  the  one  of  these  who  also 
has  the  highest  standing  in  some  other  subject  common  to  the  com- 
petitors, such  as  Analytical  Geometry,  such  subject  to  be  determined  by 
the  Council  of  the  Faculty. 

An  award  will  not  be  made  in  any  year  in  which,  in  the  opinion  of 
the  Council,  no  student  obtains  a sufficiently  high  standing  in  Calculus 
to  merit  the  award.  If  in  any  year  no  award  is  made,  a second  award 
will  be  available  in  a subsequent  year. 

CHARLES  GORDON  MANNING  PRIZE 

The  Charles  Gordon  Manning  Prize  was  established  by  a bequest 
under  the  Will  of  the  late  Jennie  Manning  in  the  amount  of  hive  Hun- 
dred Dollars  ($500),  the  annual  income  from  which  is  to  be  used  to  buy 
books  for  the  winner  of  the  Prize. 

The  recipient  must  be  enrolled  in  the  Second  Year  of  a course  offered 
by  the  Faculty  of  Applied  Science  and  Engineering  and,  in  the  opinion 
of  the  Council,  rank  second  to  the  student  awarded  the  Harvey  Aggett 
Memorial  Scholarship  in  the  considerations  specified  for  the  award  of 
that  Scholarship,  namely,  obtaining  honours  in  his  final  examinations 
and  being  one  of  the  first  three  in  his  year  by  his  standing  at  those 
examinations  relative  to  the  pass  requirements  in  his  Department  and 
being  “adjudged  highest  of  the  three  in  general  student  activities  and 
service  in  the  University  during  his  period  of  attendance.” 

The  first  award  was  made  on  the  results  of  the  Annual  Examinations 
of  1954. 


MARSLAND  ENGINEERING  LIMITED  SCHOLARSHIP 

The  Marsland  Engineering  Limited  Scholarship,  the  gift  of  Marsland 
Engineering  Limited,  has  a value  of  Five  Hundred  Dollars.  It  is  awarded 
to  the  student  who,  having  been  granted  a Dominion-Provincial  Student 
Aid  Bursary  in  his  First  Year,  is  registered  in  Mechanical  or  Electrical 
Engineering  and  obtains  the  highest  average  percentage  of  marks,  with 
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honours,  at  the  annual  examination  of  the  First,  Second  or  Third  Years 
in  the  session  in  which  the  award  is  made. 

The  first  award  was  made  at  the  annual  examinations  of  1954. 

MASSEY-HA'RRIS-FERGUSON  LIMITED  SCHOLARSHIPS 

Massey-Harris-Ferguson  Limited  has  established  two  scholarships  each 
of  an  annual  value  of  $250.00,  to  be  awarded  on  the  recommendation 
of  the  Council  of  the  Faculty  of  Applied  Science  and  Engineering  to  stu- 
dents registered  in  the  Fourth  Year  of  the  Courses  in  Mechanical  Engi- 
neering or  Engineering  and  Business.  In  making  the  award  academic 
achievement,  financial  need,  extra-curricular  activities  and  such  other 
factors  as  may  be  deemed  appropriate  will  be  taken  into  consideration. 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  15th  October. 

THE  W^.  G.  MILLAR  MEMORIAL  SCHOLARSHIP 

The  \V.  G.  Millar  Memorial  Scholarship  is  presented  by  Marsh  and 
McLennan,  Limited,  of  an  annual  value  of  $250.00,  in  memory  of  the 
late  Mr.  W.  G.  Millar,  a member  of  the  Class  of  1914  in  Civil  Engi- 
neering. The  Scholarship  w'ill  be  awarded  to  a student  entering  the 
Third  Year  in  Mining  Engineering,  on  the  recommendation  of  the  Head 
of  the  Department  of  Mining  Engineering. 

The  award  will  be  made  on  the  following  basis: 

{a)  In  addition  to  mental  capacity,  the  student  must  show  leader- 
ship ability  and  give  promise,  through  his  activities,  of  becoming  a 
worthwhile  influence  in  the  affairs  of  the  profession  and  the  community. 

{b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

{c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 
month  of  the  opening  of  the  academic  year. 

MOBIL  OIL  OF  CANADA,  LIMITED,  SCHOLARSHIP 

Mobil  Oil  of  Canada  Limited  has  donated  a scholarship  of  the  annual 
value  of  $500.00,  tenable  in  the  graduating  year  of  either  Geological 
Sciences,  Faculty  of  Arts  or  Applied  Geology,  Faculty  of  Applied  Science 
and  Engineering.  The  award  is  based  on  academic  performance  in  the 
first  three  years.  Good  character,  personality,  breadth  of  influence,  initia- 
tive, willingness  to  assume  responsibility  and  ability  to  co-operate  with 
associates  may  be  taken  into  consideration. 

Application  is  not  required. 

JAMES  L.  MORRIS  MEMORIAL  PRIZE 

The  James  L.  Morris  Memorial  Prize  is  the  gift  of  Mrs.  J.  H.  Craig 
and  Mr.  J.  R.  Morris,  K.G.,  in  memory  of  their  father,  James  L.  Morris, 
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C.E.,  O.L.S.,  D.Eng.,  the  first  graduate  of  the  School  of  Practical 
Science,  who  died  in  1946  after  a distinguished  career.  Graduating  in 
Civil  Engineering  in  1881  as  the  sole  member  of  his  class.  Dr.  Morris 
engaged  in  railway  work  for  some  time,  first  as  an  engineer  and  then  as 
a contractor.  For  43  years  he  conducted  a successful  civil  engineering 
practice  in  Pembroke,  Ontario,  involving  important  undertakings  in  the 
field  of  municipal,  power  and  bridge  work. 

This  Prize,  of  the  value  of  the  annual  income  from  $3,000.00,  is 
awarded  annually  to  the  student  in  the  Second  Year  in  the  Course  in 
Civil  Engineering  who  obtains  the  highest  aggregate  percentage  at  the 
annual  examinations  of  the  First  and  Second  Years  of  the  course,  pro- 
vided always  that  the  student  obtains  honour  standing,  at  the  Examina- 
tions of  the  Second  Year. 


SPRUCE  FALLS  POWER  AND  PAPER  COMPANY  LIMITED  SCHOLARSHIPS 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
four  Scholarships  of  a value  of  $400.00  each,  two  in  the  Second  Year 
and  two  in  the  Third  Year.  They  are  awarded  on  the  results  of  the 
Annual  Examinations  of  the  Second  and  Third  Years  to  the  students 
who  obtain  honour  standing  at  the  examinations  of  their  respective  years 
and  are  open  to  students  in  all  courses  in  the  Faculty.  The  first  awards 
were  made  on  the  results  of  the  examinations  of  1951. 

Each  scholarship  carries  a grant  of  $150  to  the  University  General 
Funds. 

THE  ONTARIO  HOCKEY  ASSOCIATION  WAR  MEMORIAL  SCHOLARSHIP 

The  Ontario  Hockey  Association  War  Memorial  Scholarship,  the  gift 
of  the  Ontario  Hockey  Association,  is  to  be  awarded  annually  at  the 
Grade  XIII  examination  to  a man  student  who  has  served  overseas  with 
the  Canadian  forces,  or  to  a student  who  is  the  son  or  daughter  of  one 
who  has  so  served. 

The  value  of  this  scholarship  is  $100  in  cash,  with  an  allowance  of  the 
same  amount  on  the  tuition  fee  for  each  session. 

In  determining  the  award  of  the  scholarship,  the  academic  qualifica- 
tions of  the  candidate  shall  be  first  taken  into  account,  provided  always 
that  no  candidate  shall  be  eligible  for  an  award  who  has  not  met  all  the 
conditions  required  by  the  University  of  candidates  for  admission  scholar- 
ships generally;  but,  ccuteris  paribus,  the  award  shall  be  made  to  a stu- 
dent who  is  in  proved  need  of  assistance. 

The  award  shall  be  made  by  the  Senate  of  the  University  upon  the 
report  of  a committee  to  be  appointed  by  the  Senate,  upon  which  com- 
mittee there  shall  be  always  one  member  of  the  Staff  of  the  University 
who  shall  be  deemed  to  be  the  representative  of  the  Association. 

Candidate  shall  make  application  not  later  than  May  1st  on  the 
special  form  to  be  obtained  from  the  Registrar  of  the  University. 
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ONTARIO  MUNICIPAL  ELECTRIC  ASSOCIATION 
BURSARY 

District  No.  4 of  the  Ontario  Municipal  Electric  Association  has 
provided  a Bursary  of  $300.00  in  the  Faculty  of  Applied  Science  and 
Engineering. 

An  applicant  for  the  Bursary  must: 

(a)  be  registered  in  the  Four  Year,  Electrical  Engineering 

(b)  have  good  academic  standing 

(c)  be  in  need  of  financial  assistance 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  October  15th. 


ORENDA  ENGINES  SCHOLARSHIPS 

Orenda  Engines  Limited  have  donated  three  scholarships  each  of  a 
value  of  Five  Hundred  Dollars,  awarded  annually  to  students  completing 
the  First,  Second  and  Third  Years  respectively  in  Civil,  Mechanical, 
Chemical,  Electrical  and  Metallurgical  Engineering,  Engineering  and 
Business,  and  Engineering  Physics.  These  scholarships  are  awarded 
to  students  with  high  academic  standing  and  in  cases  of  close 
competition,  preference  will  be  given  to  the  student  who  indicates  that 
he  possesses  initiative  and  leadership  qualities  and  that  he  will  be  a 
credit  to  his  profession  after  graduation. 

A grant-in-aid  of  $300.00  to  the  University  accompanies  each 
scholarship. 

This  award  may  be  held  with  other  awards  provided  that  the  mone- 
tary value  of  the  other  awards  does  not  exceed  One  Hundred  Dollars. 
The  first  award  was  made  in  the  Session  1955-56. 


PAULIN  MEMORIAL  SCHOLARSHIP 

The  Paulin  Memorial  Scholarship,  provided  through  the  generosity  of  the 
late  Mr.  Fred  W.  Paulin,  a graduate  of  the  Faculty  in  1907,  was  established 
in  memory  of  his  brother,  John  Cameron  Paulin,  a student  in  Mining 
Engineering,  who  was  fatally  injured  in  1906  during  a football  practice. 
The  Scholarship  which  has  a value  of  $300.00,  is  awarded  on  the  recom- 
mendation of  the  Department  of  Mining  Engineering  to  a student  regis- 
tered in  Mining  Engineering,  who  has  successfully  completed  the  work 
of  the  First  Year. 

The  award  is  made  on  the  following  bases: 

{a)  academic  proficiency. 

( 5 ) qualities  necessary  for  the  development  of  leadership,  such  as 
ambition,  initiative,  resourcefulness  and  strength  of  character. 

{c)  he  must  continue  his  studies  in  Mining  Engineering  during  the 
following  session. 

The  first  award  was  made  for  the  Session  1951-52. 
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ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE  PROVINCE  OF  ONTARIO 
ADMISSION  SCHOLARSHIP 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  an  Admission  Scholarship  in  Engineering  of  the  value  of 
$450.00,  awarded  for  the  Session  1953-54  at  Queen’s  University  and  for 
the  Session  1954-55  at  the  University  of  Toronto  and  thereafter  alter- 
nately at  each  University.  It  is  awarded  by  the  Senate  on  the  recom- 
mendation of  the  Council  of  the  Faculty  of  Applied  Science  and  Engi- 
neering to  the  candidate  who  obtains  the  highest  average  percentage  in 
the  subjects  of  Grade  XIII  prescribed  for  admission  to  the  Faculty  of 
Applied  Science  and  Engineering;  applicants  are  required  to  write  the 
Problems  paper  for  Scholarship  candidates,  but  the  standing  on  this 
paper  will  be  used  only  as  auxiliary  information.  In  order  to  qualify  for 
the  scholarship  a candidate  must  at  one  Scholarship  examination  obtain 
an  average  of  at  least  seventy-five  per  cent,  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  and  must  register  in  the  Faculty 
of  Applied  Science  and  Engineering.  The  scholarship  will  not  be  awarded 
to  a student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more 
than  five  years  in  a Secondary  School  or  its  equivalent  unless  he  can 
show  evidence  satisfactory  to  the  Council  that  his  attendance  has  been 
extended  beyond  the  period  specified  for  reasons  beyond  his  control. 
This  scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Successive  av/ards  will  be  made  in  1956  and  every  second  year  there- 
after. Application  must  be  made  to  the  Registrar  before  May  1st. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  SCHOLARSHIPS 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
offers  Scholarships  of  a value  of  $250.00  in  each  of  the  First,  Second  and 
Third  Years  in  the  Faculty  of  Applied  Science  and  Engineering  in  any 
course,  to  the  students  who,  taking  Honours,  obtain  the  highest  standing 
in  the  work  of  their  respective  years. 

These  scholarships  will  not  be  awarded  to  students  who  hold  other 
scholarships. 

PROFESSIONAL  ENGINEERS  GOLD  MEDAL 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  in  the  Faculty  of  Applied  Science  and  Engineering  an 
award  in  the  form  of  a gold  medal  accompanied  by  a gift  of  technical 
books  of  an  approximate  value  of  fifty  dollars.  The  award  will  be  made 
to  the  student  of  the  final  undergraduate  year  in  any  course  who,  taking 
honours,  obtains  the  highest  weighted  average  percentage  in  the  practi- 
cal work  and  written  examinations  of  the  year. 

RANSOM  SCHOLARSHIP  IN  CHEMICAL  ENGINEERING 

The  Ransom  Scholarship  in  Chemical  Engineering  is  presented  by 
A.  G.  Ransom,  Esq.,  of  Toronto,  for  the  purpose  of  encouraging  and 
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giving  financial  assistance  to  students  who  choose  the  field  of  Chemical 
Engineering.  This  donation,  consisting  of  $5,000,  provides  for  a per- 
petual scholarship  of  an  annual  amount  such  as  will  be  derived  from 
the  income  of  this  sum.  The  first  award  was  made  on  the  results  of  the 
annual  examinations  of  1938. 

The  scholarship  will  be  awarded  annually  to  the  student  registered  in 
the  Course  in  Chemical  Engineering  who  obtains  the  highest  aggregate 
percentage  of  marks  in  the  examinations  of  the  First  Year.  The  scholar- 
ship will  be  paid  to  the  winner  only  if  he  proceeds  to  take  his  Second 
Year  in  the  Course  in  Chemical  Engineering  in  the  University  of 
Toronto. 


THE  RHODES  SCHOLARSHIP 

The  Rhodes  Trustees  offer  for  award  in  the  Province  of  Ontario  two 
out  of  ten  of  the  Rhodes  Scholarships  for  Canadians,  each  of  the  basic 
value  of  £400  a year  but  temporarily  increased  to  £500.  They  are  tenable 
ordinarily  for  two  years  at  the  University  of  Oxford.  A third  year  given 
conditionally  at  Oxford  or  elsewhere  abroad  may  be  authorized  in  proper 
cases. 

Each  candidate  must  be  a British  subject  with  at  least  five  years 
domicile  in  Canada  and  unmarried;  he  must  have  passed  his  nineteenth 
but  not  his  twenty-fifth  birthday  on  October  1st  of  the  year  for  which 
he  is  elected;  he  must  have  completed  the  first  year  and  have  entered 
upon  the  second  year  of  his  course  at  a Canadian  university  at  the  time 
of  application. 

A candidate  may  apply  either  for  the  province  in  which  he  has  his 
private  home  or  residence,  or  for  the  province  in  which  he  has  taken  his 
university  course. 

In  that  section  of  the  will  in  which  he  defined  the  general  type  of 
scholar  he  desired,  Mr.  Rhodes  mentioned  four  groups  of  qualities,  the 
first  two  of  which  he  considered  most  important: 

(1)  Literary  and  scholastic  attainments; 

(2)  Qualities  of  manhood,  truth,  courage,  devotion  to  duty,  sym- 
pathy, kindliness,  unselfishness,  and  fellowship; 

(3)  Exhibition  of  moral  force  of  character  and  of  instincts  to  lead 
and  to  take  an  interest  in  his  fellows; 

(4)  Physical  vigour,  as  shown  by  fondness  for  and  success  in  outdoor 
sports. 

Some  definite  quality  of  distinction,  whether  in  intellect,  character  or 
personality,  or  in  any  combination  of  these,  is  the  most  important  re- 
quirement. Financial  need  does  not  receive  special  consideration. 

Forms  of  application  and  full  information  regarding  these  scholarships 
may  be  obtained  from  D.  R.  Michener,  Esq.,  Q.C.,  5 Rosedale  Road, 
Toronto  5,  General  Secretary  for  the  Rhodes  Scholarships  in  Canada  or 
from  A.  B.  Harvey,  Esq.,  Q.C.,  c/o  Law  Society  of  Upper  Canada, 
Osgoode  Hall,  secretary  of  the  Ontario  Selection  Committee,  or  from 
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the  University  Registrar.  Selection  is  made  in  December  each  year  for 
the  scholarships  for  the  year  following.  Application  must  be  made  to  Mr. 
Harvey  or  the  appropriate  provincial  secretary  on  or  before  Novem- 
ber 1st. 

R.C.E.  MEMORIAL  SCHOLARSHIP 

The  Memorial  Fund  Committee  of  the  Royal  Canadian  Engineers  has 
established  the  R.C.E.  Memorial  Scholarship  of  a value  of  One  Hundred 
and  Twenty-five  Dollars,  open  to  students  who  have  successfully  com- 
pleted their  second  to  last  year  in  the  Faculty  of  Applied  Science  and 
Engineering  or  the  School  of  Architecture. 

A candidate  must  be 

(a)  a member  in  good  standing  of  the  Canadian  Officers  Training 
Corps  and  have  successfully  completed  one  summer  season’s 
training 

or 

(b)  an  ex-member  of  the  Canadian  Officers  Training  Corps  who  has 
successfully  completed  his  three  years  of  C.O.T.C.  training 

or 

(c)  a member  of  the  Canadian  Army  (Regular)  attending  University 
under  the  Regular  Officers  Training  Plan. 

Selection  is  made  on  the  basis  of  academic  standing  and  of  qualities 
of  leadership. 

Application  forms  may  be  obtained  at  the  C.O.T.C.  Orderly  Room, 
119  St.  George  St. 

THE  SCOTTISH  RITE  MASONs’  BURSARY 

The  Scottish  Rite  Masons’  Bursary,  the  gift  of  the  Scottish  Rite 
Masons  of  Toronto,  of  the  value  of  $100  is  awarded  to  a student  enrolled 
in  the  Second  Year  who  is  a member  of  the  Masonic  Order,  or  a son, 
brother,  nephew,  daughter,  sister  or  niece  of  a member  of  the  Masonic 
Order.  Consideration  will  be  given  to  financial  need  and  academic  stand- 
ing. Evidence  of  connection  with  the  Masonic  Order  and  information 
regarding  financial  need  must  be  given  with  the  application  which  must 
be  submitted  to  the  Secretary  of  the  Faculty. 

“second  MILE  engineer”  AWARD 

Inspired  by  an  address  of  President  William  E.  Wickenden  of  Case 
School  of  Applied  Science,  Cleveland,  called  “The  Second  Mile”,  which 
was  based  on  the  text  from  the  Sermon  on  the  Mount,  “whosoever  shall 
compel  thee  to  go  one  mile,  go  with  him  twain”,  the  Class  of  1935  has 
established  the  “Second  Mile  Engineer”  Award.  It  is  the  desire  of  the 
donors  to  encourage  students  to  participate  in  activities  outside  the 
confines  of  their  technical  training  and  to  interest  themselves  in  the 
more  liberal  subjects  of  the  curriculum.  The  value  of  the  award  is 
$100.00  and  is  given  to  a student  in  his  final  year. 
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An  eligible  group  is  chosen  from  those  who  have  taken  a prominent 
part  in  the  affairs  of  the  Faculty,  either  as  office  holders  or  in  athletics. 
In  making  the  award  consideration  is  given  to  academic  standing,  with 
special  emphasis  on  the  candidate’s  attainments  in  the  cultural  and 
humanistic-social  studies.  The  subjects  which  are  stressed  are  English  of 
the  First  Year;  Economics  of  the  Second  Year;  and  Political  Science,  and 
Modern  World  History  of  the  Third  Year. 


Particulars  are  furnished  each  session  by  the  Class  of  1935. 

THE  SIMPSON-SEARS  LIMITED  (NORTHERN  ONTARIO)  SCHOLARSHIPS 

These  scholarships,  the  gift  of  SimpsomSears  Limited,  are  open  only 
to  students  of  the  Copper  Cliff  High  School,  The  Sudbury  High  and 
Technical  Schools,  the  Sturgeon  Falls  High  School,  the  North  Bay  Col- 
legiate Institute  and  Vocational  School,  the  Kapuskasing  High  School 
and  all  the  Secondary  Schools  along  the  Ontario  Northland  Railway.  A 
scholarship  of  the  value  of  $100  is  available  for  each  of  the  schools 
mentioned  and  an  additional  sum  of  $50  will  be  given  to  the  student 
who  obtains  the  highest  percentage  of  the  nine  papers  of  Grade  XIII 
selected  in  accordance  with  the  regulations. 

No  scholarship  will  be  awarded  unless  the  candidate  is  in  actual 
attendance  in  one  of  the  colleges  or  faculties  of  the  University  and  main- 
tains a uniformly  high  standard  to  the  satisfaction  of  the  donors  of  the 
scholarships. 

Application  for  these  scholarships  must  be  sent  not  later  than  May 
15th,  to  the  Principal  of  the  North  Bay  Collegiate  Institute  and  Voca- 
tional School,  from  whom  further  information  may  be  obtained  regard- 
ing conditions  of  award. 


SMITH  AND  STONE  LIMITED  BURSARIES 

Smith  and  Stone  Limited,  Georgetown,  Ontario,  have  provided  five 
Bursaries,  each  of  a possible  value  of  $600  and  each  payable  at  the  rate 
of  $150  per  year  to  assist  deserving  students  from  the  Georgetown  High 
School. 

The  award  is  made  annually  by  the  Senate  on  the  recommendation  of 
the  Council  of  the  Faculty  to  a student: 

(a)  who  attended  Georgetown  High  School  for  at  least  2 years  and 
is  recommended  by  the  Principal; 

(b)  who  has  met  in  full  the  admission  requirements  of  the  Faculty, 
first  class  honours  not  being  a requirement. 

To  be  eligible  for  continued  enjoyment  of  the  Bursary  the  holder  must 
maintain  satisfactory  academic  standing  but  not  required  to  obtain 
honour  standing. 

The  award  was  offered  for  the  first  time  in  the  Session  1952-53. 
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THE  WILLIAM  STORRIE  MEMORIAL  SCHOLARSHIPS 
IN  CIVIL  ENGINEERING 

Three  Scholarships  have  been  established  by  Mrs.  William  Storrie  in 
memory  of  her  husband,  the  late  William  Storrie,  a Consulting  Engineer 
on  many  municipal  projects  in  Canada  and  for  several  years  a special 
lecturer  in  the  Faculty  of  Applied  Science  and  Engineering,  for  students 
in  Civil  Engineering,  as  follows: 

(a)  Of  a value  of  $100.00  to  the  student  completing  his  Second 
Year  in  Civil  Engineering  with  the  highest  aggregate  stand- 
ing in  the  subjects  of  Calculus,  Engineering  Chemistry, 
Mechanics  of  Materials,  and  Surveying. 

(b)  Of  a value  of  $100.00  to  the  student  completing  his  Third 
Year  in  Civil  Engineering  with  the  highest  aggregate  stand- 
ing in  the  subjects  of  Cements  and  Concrete,  Structural  En- 
gineering, Engineering  Problems  and  Drawing,  and  Hydraulics. 

(c)  Of  a value  of  $200.00  to  the  student  completing  his  Fourth 
Year  in  Civil  Engineering  with  the  highest  aggregate  standing 
in  the  subjects  of  Hydraulics,  Municipal  Administration  and 
Contracts,  Sanitary  Engineering,  and  Thesis  and  Public 
Speaking. 

In  all  cases  the  candidates  shall  have  demonstrated  qualities  of  in- 
tegrity and  shown  promise  of  leadership  in  their  profession. 

The  first  av/ards  were  made  for  the  Session  1956-57. 

students’  ADMINISTRATIVE  COUNCIL  ADMISSION  SCHOLARSHIP 

The  Students’  Administrative  Council  Admission  Scholarship  of  the 
annual  value  of  $300,  the  gift  to  a student  who  (a)  resides  within  the 
District  of  Manitoulin,  or  within  that  part  of  the  Province  of  Ontario 
which  lies  north  of  the  forty-sixth  parallel  of  latitude  excluding  the  cities 
of  North  Bay,  Sudbury,  Sault  Ste.  Marie,  Port  Arthur  and  Fort  Wil- 
liam; (b)  obtains  the  highest  average  standing  in  first  class  honours  in 
the  nine  papers  of  Grade  XIII  prescribed  for  admission  to  the  course 
which  he  desires  to  enter:  and  (c)  who  enrols  in  one  of  the  following 
faculties:  Medicine,  Applied  Science  and  Engineering,  Forestry,  Dent- 
istry, in  the  School  of  Architecture,  or  in  the  Four-Year  Course  leading 
to  the  degree  of  Bachelor  of  Science  in  Pharmacy. 

The  scholarship  is  tenable  for  two  years  provided  that  the  holder 
obtains  an  average  of  at  least  sixty-six  per  cent,  at  the  annual  examina- 
tions of  the  First  Year.  Application  must  be  made  to  the  University 
Registrar  not  later  than  May  1st. 

THE  TRANE  COMPANY  OF  CANADA  LIMITED  PRIZE 

The  Trane  Company  of  Canada  Limited  has  established  an  annual 
Prize  of  $200.00  in  the  Faculty  of  Applied  Science  and  Engineering. 
The  recipient  may  be  registered  in  the  Fourth  Year  in  any  course  and 
the  Prize  will  be  awarded  for  the  best  Thesis  on  the  application  of 
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refrigeration,  when  used  with  air  conditioning,  either  for  comfort  cooling 
or  industrial  refrigeration. 

This  award  is  tenable  with  other  awards  in  the  gift  of  the  Senate. 
Application  is  not  required, 

EDITH  TYRRELL  MEMORIAL  BURSARY 

The  Women’s  Association  of  the  Mining  Industry  of  Canada  has  pre- 
sented this  Bursary,  having  the  value  of  Five  Hundred  Dollars,  an- 
nually, commencing  in  1939,  and  named  in  memory  of  their  founder 
and  first  president,  Mrs.  Edith  Tyrrell.  A medal  donated  by  Dr.  Tyrrell 
accompanies  the  Bursary.  The  Bursary  is  awarded  to  a student  entering 
the  Third  or  Fourth  Year  in  the  Course  in  Mining  Engineering,  Metal- 
lurgical Engineering,  or  Applied  Geology;  it  may  be  awarded  two  years 
in  succession  to  the  same  student,  but  will  usually  be  awarded  at  the 
beginning  of  the  Third  Year.  The  award  will  be  made  by  a special  com- 
mittee appointed  by  the  Association  on  the  following  basis: 

(a)  In  addition  to  mental  capacity,  the  student  must  show  leadership 
ability  and  give  promise,  through  his  activities,  of  becoming  a worthwhile 
influence  in  the  affairs  of  the  profession  and  the  community. 

(b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 

month  of  the  opening  of  the  academic  year. 

S.  UBUKATA  FUND 

The  S.  Ubukata  Fund  for  Japanese  Students,  the  gift  of  the  late  S. 
Ubukata,  provides  for  the  establishment  of  scholarships,  bursaries,  medals, 
prizes,  and  loans  for  students  from  Japan  proper  attending  the  Univer- 
sity of  Toronto  or  one  of  its  federated  or  affiliated  colleges.  An  applicant 
for  a scholarship,  bursary  or  loan  must  be  in  good  standing  and  have 
completed  the  first  year  of  the  work  of  the  faculty  or  department  in 
which  he  is  registered.  An  occasional  student  must  obtain  a certificate 
from  the  head  of  the  college  or  dean  of  the  faculty  concerned  that  full 
time  is  being  devoted  to  his  or  her  studies.  A student  is  not  eligible  who 
is  at  the  time  in  receipt  of  aid  or  support  from  any  other  institution, 
religious  or  otherwise,  in  this  country  or  in  Japan  or  who  already  holds 
a scholarship  or  fellowship  in  the  University.  Application  must  be  made 
to  the  University  Registrar  on  or  before  December  1st. 

UNIVERSITY  ALUMNI  FEDERATION  WAR  MEMORIAL  SCHOLARSHIPS  AND 

AWARDS 

Five  scholarships  and  awards,  each  of  the  value  of  $200.00  will  be 
granted  in  1958-59  by  the  Alumni  Federation  from  the  War  Memorial 
Scholarship  Fund  to  students  registered  in  the  Faculty  of  Applied 
Science  and  Engineering. 
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The  general  basis  on  which  scholarships  or  awards  may  be  granted 
shall  be  as  follows:  (a)  standing  in  course  of  studies;  (b)  relationship 
to  active  service  in  the  armed  forces  of  Canada;  (c)  need  of  financial 
assistance;  (d)  merit  shown  by  participation  and  interest  in  extra-cur- 
ricular undergraduate  activities  of  the  University;  (e)  such  other  gen- 
eral qualifications  as  may  commend  themselves  to  the  Alumni  Association. 

Information  regarding  these  scholarships  and  awards  may  be  obtained 
from  the  Secretary  of  the  Alumni  Federation,  45  St.  George  Street,  to 
whom  application  for  the  same  must  be  made  in  person  before  April  15th. 

UNIVERSITY  NAVAL  TRAINING  DIVISION  BURSARIES 

The  University  Naval  Training  Division  Bursaries,  the  gift  of  the 
University  Naval  Training  Division,  are  of  the  value  of  $100  each.  As 
many  as  three  bursaries  may  be  awarded  in  each  session;  if  fewer  than 
three  are  awarded  those  not  awarded  may  be  given  in  a subsequent 
session.  A candidate  must  be  registered  in  the  University  for  a full-time 
course  leading  to  a diploma  or  degree  and  must  be  at  the  time  of  the 
award  a member  of  one  of  the  recognized  military  training  units  within 
the  University.  Application  must  be  made  to  the  University  Registrar 
before  the  end  of  November. 

UNIVERSITY  OF  TORONTO  GENERAL  BURSARIES 

The  Board  of  Governors  has  established  a fund  to  provide  bursaries 
for  deserving  students  who  without  financial  assistance  cannot  continue 
their  formal  education.  Further  information  may  be  obtained  from  the 
Secretary  of  the  Faculty. 

MONTREAL  BRANCH UNIVERSITY  OF  TORONTO  ALUMNI 

ASSOCIATION  BURSARIES 

The  Montreal  Branch  of  the  University  of  Toronto  Alumni  Associa- 
tion offers  Bursaries  to  students,  undergraduate  or  graduate  from  the 
Montreal  area.  Apply  to  the  President  of  the  University  of  Toronto 
Alumni  Association  or  to  Mr.  A.  L.  Stewart,  B.A.Sc.,  1980  Claremont 
Avenue,  Montreal. 

THE  U.T.S.  ENGINEERING  SCHOLARSHIP 

The  U.T.S.  Engineering  Scholarship,  the  gift  of  R.  A.  Bryce,  Esq.,  of 
the  value  of  $250.  The  scholarship  will  be  awarded  by  a committee  of 
the  Staff  of  the  University  of  Toronto  Schools  to  a student  of  the  Schools 
who  has  completed  the  requirements  for  admission  to  and  enrols  in  the 
Faculty  of  Applied  Science  and  Engineering. 

WALLBERG  ADMISSION  SCHOLARSHIPS 

Two  admission  scholarships,  each  of  a value  of  $500.00  are  awarded 
annually  from  the  income  from  the  Wallberg  Bequest  on  the  recom- 
mendation of  the  Council  of  the  Faculty  to  the  two  candidates  who 
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obtain  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a 
student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  this  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Applications  must  be  submitted  to  the  Registrar  on  the  prescribed 
form  by  May  1st. 

WALLBERG  UNDERGRADUATE  SCHOLARSHIPS 

These  scholarships,  four  in  number,  of  the  value  of  $500.00  each,  de- 
rived from  the  Wallberg  Bequest,  are  awarded  annually;  two  to  students 
ranking  first  and  second  respectively  at  the  annual  examinations  of  the 
First  Year;  one  to  the  student  ranking  first  at  the  annual  examinations 
of  the  Second  Year;  and  one  to  the  student  ranking  first  at  the  annual 
examinations  of  the  Third  Year. 

Any  holder  of  one  of  these  scholarships  may  not  hold  other  awards 
listed  in  the  Calendar  with  an  asterisk.  The  awards  were  first  made  on 
the  result  of  the  annual  examination  of  1947. 

WILLIAM  R.  WORTHINGTON  MEMORIAL  SCHOLARSHIP 

The  V/illiam  R.  Worthington  Memorial  Scholarship,  the  gift  of  Miss 
Ida  R.  Worthington,  in  memory  of  her  brother,  William  R.  Worthington, 
Dip.  (1904),  B.A.Sc.(  1905),  of  the  value  of  the  income  from  a fund  is 
awarded  annually  to  the  student  of  the  Second  Year  in  the  course  in 
Civil  Enginering  who  ranks  highest  at  the  anual  examinations  of  that 
year. 

The  first  award  was  made  at  the  examinations  for  the  Session  1954-55. 

THE  ATHLONE  FELLOWSHIPS 

Her  Majesty’s  Government  in  the  United  Kingdom  has  established  a 
number  of  fellowships  to  be  awarded  annually  to  enable  Canadian  engi- 
neering graduates  to  take  postgraduate  training  in  the  United  King- 
dom. These  became  available  in  1951  when  five  fellowships  were  open 
to  graduates  of  the  University  of  Toronto  immediately  after  graduation. 
Additional  fellowships  are  for  award  to  graduates  who  have  already 
spent  some  time  in  industry.  The  fellowships  cover  costs  of  transport, 
fees  and  maintenance  and  are  normally  tenable  for  a period  of  two  years. 
They  may  be  utilized  for  (a)  works  training  in  industry,  (b)  postgradu- 
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ate  university  study,  or  (c)  a combination  of  these.  Candidates  must  be 
Canadian  citizens  or  British  subjects  normally  resident  in  Canada  and 
should  preferably  be  less  than  27  years  of  age.  Further  information  and 
application  forms  may  be  obtained  from  the  Secretary  of  the  Faculty. 

THE  C.I.L.  FELLOWSHIPS 

Two  Fellowships,  the  gift  of  Canadian  Industries  (1954)  Limited,  of  the 
value  of  $2,000  each  are  established  for  the  encouragement  of  post- 
graduate work  in  Chemistry.  An  applicant  must  be  a university  graduate 
who  is  a Canadian  citizen  or  a graduate  who  intends  to  follow  a career 
in  Canada,  with  preference  to  Canadian  citizens.  The  holders  of  these 
Fellowships  will  be  required  to  undertake  research  in  any  branch  of 
Chemistry  under  the  direction  of  the  department  designated  by  the  Com- 
mittee of  Award.  Application  must  be  made,  with  full  statement  of  quali- 
fications and  testimonials,  to  the  Secretary  of  the  School  of  Graduate 
Studies  not  later  than  March  1st. 

CANADIAN  lumbermen’s  ASSOCIATION  TIMBER 
RESEARCH  FELLOWSHIP 

This  fellowship,  donated  by  the  Canadian  Lumbermen’s  Association, 
is  offered  to  encourage  advanced  study  and  research  in  timber  engineer- 
ing. It  is  open  to  graduates  in  engineering  and  graduates  in  forestry  of 
any  recognized  university.  The  fellow  must  be  registered  in  the  School 
of  Graduate  Studies  as  a student  proceeding  to  a post-graduate  degree 
and  must  carry  out  a prescribed  programme  of  study  and  research  in 
both  engineering  and  forestry.  It  is  intended  that  the  work  of  this  pro- 
gramme will  extend  over  a period  of  two  academic  years.  The  annual 
value  of  the  fellowship  is  $1,250,  all  of  which  might  not  be  granted  to 
one  student. 

Application  should  be  made  to  the  Secretary  of  the  School  of  Gradu- 
ate Studies  not  later  than  September  1st  and  should  be  accompanied  by 
an  official  transcript  of  the  applicant’s  undergraduate  record,  together 
with  a statement  of  his  experience  in  the  forestry  and  construction  fields. 

CONSOLIDATED  MINING  AND  SMELTING  COMPANY  OF 
CANADA,  LIMITED,  RESEARCH  FELLOWSHIP 

The  Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited, 
offers  annually  a Research  Fellowship  in  the  School  of  Graduate  Studies 
of  $1,000  for  a research  in  some  field  of  pure  or  applied  science;  an 
additional  amount  of  $500  is  available  for  special  equipment  and  sup- 
plies. The  Fellowship  is  known  as  the  “Cominco  Research  Fellowship.” 

It  is  open  to  graduates  in  Science,  Engineering,  or  Agriculture  of  a 
recognized  university  and  preferably  a British  subject  resident  in  Canada. 

Applications  for  the  Fellowship  must  be  made  to  the  Secretary  of  the 
School  of  Graduate  Studies,  not  later  than  September  1st. 
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THE  1851  EXHIBITION  SCIENCE  RESEARCH  SCHOLARSHIPS 

The  Royal  Commissioners  for  the  Exhibition  of  1851  have  invited  the 
University  of  Toronto  to  recommend  annually  one  or  more  candidates 
in  order  of  merit  for  science  research  scholarships,  each  of  the  value  of 
£350  per  annum  and  ordinarily  tenable  for  two  years.  The  Commission- 
ers may  make  a supplementary  grant  up  to  £50  per  annum  for  Univer- 
sity fees,  etc.,  payable  by  the  scholar  during  his  tenure  of  the  award. 

Each  candidate  recommended  must  be  a British  subject,  and  under 
twenty-six  years  of  age  except  in  very  special  circumstances;  he  must 
have  been  a student  of  science  in  a university  institution  for  a period  of 
not  less  than  three  years  and  must  have  spent  one  full  academic  year  at 
this  University  ending  not  more  than  twelve  months  prior  to  the  date  of 
recommendation. 

The  record  of  a candidate’s  work  must  indicate  high  promise  of 
capacity  for  advancing  science  or  its  applications  by  original  research. 
Evidence  of  this  capacity,  which  is  the  main  qualification  for  the  scholar- 
ship, is  strictly  required.  The  most  suitable  evidence  is  a satisfactory  ac- 
count by  the  candidate  of  research  work  already  performed,  and  the 
Commissioners  will  decline  to  consider  the  claims  of  a candidate  unless 
such  an  account  is  furnished,  or  unless  there  is  other  equally  distinct 
evidence  that  he  possesses  this  qualification. 

The  scholar  will  be  required  to  devote  his  whole  time  to  research  in 
some  branch  of  pure  or  applied  science  at  an  institution  in  the  United 
Kingdom  or  abroad,  selected  with  the  approval  of  the  Commissioners. 

The  following  are  the  departments  of  the  University,  the  students 
of  which  are  eligible  to  apply  for  these  scholarships:  1.  Bacteriology; 
2.  Biochemistry;  3.  Botany;  4.  Chemistry;  5.  Engineering  (chemical)  ; 
6.  Engineering  (civil)  ; 7.  Engineering  (electrical)  ; 8.  Engineering  (me- 
chanical) ; 9.  Engineering  (metallurgical)  ; 10.  Engineering  (mining)  ; 
11.  Forestry;  12.  Geological  Sciences;  13.  Physics;  14.  Physiology; 
15.  Zoology. 

A student  shall  not  be  deemed  to  be  ineligible  beeause  of  his  being  on 
the  staff  of  the  university,  if  he  has  not  been  in  receipt  of  a salary  of 
more  than  $800  per  annum  and  the  nominating  board  may,  at  its  dis- 
cretion, recommend  candidates  v/ho  have  been  in  receipt  of  larger 
salaries  provided  that  all  other  conditions  are  fulfilled. 

A student  shall  be  deemed  to  be  eligible  in  the  year  in  which  he  in- 
tends to  graduate,  but  if  nominated  for  the  scholarship  his  nomination 
shall  be  subject  to  his  being  successful  in  passing  his  examination  for 
his  degree. 

The  nominating  board  is  appointed  by  the  Senate  and  has  power  to 
call  to  its  aid  as  assessor  any  member  of  the  teaching  staff. 

Applications  for  these  scholarships  must  be  submitted  not  later  than 
April  15th  to  the  University  Registrar  from  whom  copies  may  be  ob- 
tained of  the  general  regulations  of  the  Commissioners  governing  the 
award  and  tenure  of  the  scholarship. 
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IMPERIAL  OIL  GRADUATE  RESEARCH  FELLOWSHIPS 

Imperial  Oil  Limited,  in  1946,  established  for  annual  competition  four 
Graduate  Research  Fellowships  now  having  a potential  value  of  $3,750.00 
each  ($1,250.00  a year  payable  in  Canadian  funds  for  a maximum  of 
three  years).  The  fellowships  are  open  to  graduates  of  any  approved 
University  in  Canada  and  are  offered  for  graduate  study  leading  to  a 
Master’s  or  Doctor’s  degree  in  the  fields  of  Chemistry  and/or  Engineer- 
ing (two  fellowships).  Geology  (one  fellowship),  and  Economics  or 
Industrial  Relations  (one  fellowship).  Nomination  of  students  for  the 
fellowships  is  made  by  the  University — such  nominations  to  be  received 
by  Imperial  Oil  Scholarship  Committee,  Imperial  Oil  Limited,  56 
Church  Street,  Toronto,  not  later  than  June  1st  of  each  year.  Nomina- 
tion forms  and  information  as  to  the  terms  of  the  fellowships  are  obtain- 
able at  the  Registrar’s  Office. 

THE  JOHNSON  FOUNDATION  SCHOLARSHIP  AWARD 

The  Johnson  Foundation  through  S.  C.  Johnson  and  Son  Limited, 
Brantford,  Ontario,  offers  one  scholarship  each  year  for  study  in  a United 
States  College  or  University  in  undergraduate  or  postgraduate  fields  of 
study  such  as  economics,  business  administration,  chemistry,  engineering, 
teaching,  etc.  The  amount  of  the  scholarship  varies  according  to  the 
requirements  of  each  student. 

Further  information  may  be  obtained  from  S.  G.  Johnson  and  Son 
Limited,  Brantford,  Ontario,  and  preliminary  application  must  be  re- 
ceived by  them  not  later  than  January  15th. 

MCCHARLES  PRIZE 

This  prize,  the  gift  of  the  late  ^Eneas  McCharles  of  the  value  of 
$1,000,  is  awarded  from  time  to  time  but  not  necessarily  every  year  on 
the  following  terms  and  conditions;  (1)  to  any  Canadian  from  one  end 
of  the  country  to  the  other,  and  whether  student  or  not,  who  invents  or 
discovers  any  new  and  improved  process  for  the  treatment  of  Canadian 
ores  or  minerals  of  any  kind,  after  such  process  has  been  proved  to  be  of 
special  merit  on  a practical  scale;  (2)  or  for  any  important  discovery, 
invention  or  device  by  any  Canadian  that  will  lessen  the  dangers  and  loss 
of  life  in  connection  with  the  use  of  electricity  in  supplying  power  and 
light;  (3)  or  for  any  marked  public  distinction  achieved  by  any  Cana- 
dian in  scientific  research  in  any  useful  practical  line.  The  following 
conditions  determine  the  method  of  award. 

( 1 ) The  title  shall  be  the  McCharles  Prize. 

(2)  The  value  of  the  prize  shall  be  One  Thousand  Dollars  ($1,000) 
in  money. 

(3)  Every  candidate  for  the  prize  shall  be  proposed  as  such  in  writing 
by  some  duly  qualified  person.  A direct  application  for  a prize  shall  not 
be  considered. 
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(4)  The  composition  of  the  awarding  body  shall  be  as  follows:  — 

An  expert  in  Mineralogy, 

An  expert  in  Electricity, 

An  expert  in  Physics, 

and  four  other  persons.  All  of  the  members  of  this  body  shall  be  nomi- 
nated by  the  Board  of  Governors  of  the  University  of  Toronto. 

THE  UNIVERSITY  OF  MANCHESTER  TORONTO  FUND 

The  University  of  Manchester  has  accepted  the  gift  of  a sum  of 
£1,699  from  a Committee  representing  the  parents  of  children  who  dur- 
ing the  war  were  evacuated  to  Toronto  and  other  places  in  Canada. 
The  capital  and  any  income  arising  therefrom  will  be  used  to  make 
grants  to  Canadians  wishing  to  conduct  post-graduate  studies  and/or 
research  in  the  University  of  Manchester,  preference  being  given  to 
students  who  have  graduated  from  the  University  of  Toronto.  The  total 
amount  of  grant  or  grants  to  any  student  will  not  exceed  £100.  Appli- 
cations must  be  submitted  to  the  Registrar  of  the  University  of  Toronto 
on  or  before  January  1st  of  the  year  in  which  the  applicant  wishes  to 
enter  the  University  of  Manchester,  together  with  transcripts  of  under- 
graduate and  graduate  record  and  outlines  of  the  post-graduate  studies 
and/or  research  to  be  followed  at  the  University  of  Manchester. 

NATIONAL  SEWER  PIPE  COMPANY  LIMITED  SCHOLARSHIP 

The  National  Sewer  Pipe  Company  Limited  has  established  a scholar- 
ship of  a value  of  Five  Hundred  Dollars  ($500.00)  in  the  School  of 
Graduate  Studies.  It  is  awarded  annually  to  a student  who  undertakes 
to  enroll  in  that  School,  proceeding  to  the  degree  of  Master  of  Applied 
Science  in  the  graduate  Department  of  Civil  Engineering  and  in  the 
course  in  Public  Health  Engineering. 

Applications  must  be  submitted  to  the  Secretary  of  the  School  of 
Graduate  Studies  on  or  before  March  1st. 

NIPISSING  MINING  COMPANY  RESEARCH  FELLOWSHIP 

The  Nipissing  Mining  Company  has  endowed  a Research  Fellowship 
in  the  Department  of  Mining  Engineering,  to  be  known  as  The  Nipissing 
Mining  Company  Research  Fellowship,  of  the  annual  value  of  the  in- 
come from  the  fund,  plus  free  tuition. 

This  Fellowship  is  open  to  graduates  of  any  University. 

H.  W.  PRICE  RESEARCH  FELLOWSHIP  IN 
ELECTRICAL  ENGINEERING 

The  H.  W.  Price  Research  Fellowship  in  Electrical  Engineering  con- 
sisting of  the  income  or  a part  thereof  but  not  exceeding  the  income  for 
three  years  derived  from  the  sum  of  $10,000  donated  by  the  Hydro 
Electric  Power  Commission  of  Ontario,  will  be  awarded  from  time  to 
time  as  recommended  by  the  School  of  Engineering  Research,  to  a 
graduate  in  Electrical  Engineering  of  any  recognized  University,  regis- 
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tered  in  the  School  of  Graduate  Studies,  wishing  to  proceed  with  an 
investigation  in  the  field  of  Electrical  Engineering. 

Forms  of  application  may  be  obtained  from  the  Secretary,  School  of 
Graduate  Studies,  and  should  be  returned  with  a statement  of  qualifi- 
cations not  later  than  March  1st.  The  first  award  was  available  in  1943. 

THE  RAYMOND  PRIESTLEY  FELLOWSHIP 

The  University  of  Birmingham  being  “anxious  to  mark  its  indebted- 
ness and  its  gratitude”  for  the  hospitality  shown  during  the  Second 
World  War  to  children  of  members  of  its  teaching  staff  by  members  of 
the  University  of  Toronto,  has  set  aside  a research  fellowship  to  be 
held  by  a graduate  of  the  University  of  Toronto.  This  fellowship,  to  be 
known  as  the  Raymond  Priestley  Fellowship,  of  the  value  of  £450  per 
annum  as  well  as  the  cost  of  the  return  passage  from  Canada,  is  avail- 
able for  graduates,  both  men  and  women,  preferably  those  who  have 
already  shown  some  capacity  for  and  interest  in  research.  The  fellowship 
will  normally  be  awarded  for  a period  of  three  years.  It  is  tenable  in 
any  faculty  of  the  University  of  Birmingham.  The  Fellow  will  undertake 
research  and  may,  if  he  wishes,  be  a candidate  for  a higher  degree  at 
the  University  of  Birmingham.  The  selection  of  the  candidate  will  be 
made  by  the  University  of  Toronto.  The  process  of  selection  will  include 
negotiation  with  the  head  of  the  department  concerned  in  the  Univer- 
sity of  Birmingham  to  ensure  that  there  is  in  the  University  opportunity 
for  the  pursuit  of  the  particular  line  of  research  required.  Applications 
must  be  submitted  to  the  University  Registrar  not  later  than  March  1st, 
together  with  transcripts  of  undergraduate  and  graduate  records  and 
outlines  of  the  research  to  be  undertaken  at  the  University  of  Birming- 
ham. 

THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN 
SCIENCE  RESEARCH  SCHOLARSHIPS 

A scholarship  of  the  value  of  £350  per  annum  with  a possible  addi- 
tional allowance  of  £50,  to  be  held  ordinarily  for  a period  of  two  years, 
will  be  offered  each  year  to  a candidate  from  one  of  the  universities  of 
Canada,  Australia,  New  Zealand  and  South  Africa,  and  is  tenable  only 
in  the  Davy  Faraday  Research  Laboratory  of  the  Royal  Institution, 
London.  No  candidates  will  be  considered  except  those  who  have  been 
recommended  for  the  1851  Exhibition  Science  Research  scholarships, 
and  candidates  who  wish  to  be  considered  also  for  the  Royal  Institution 
scholarships  are  requested  to  state  this  clearly  in  the  application  for  an 
1851  scholarship.  No  other  application  to  the  Royal  Institution  is  neces- 
sary. Copies  of  the  regulations  relating  to  these  scholarships  may  be 
obtained  from  the  University  Registrar. 

STEEL  COMPANY  OF  CANADA,  LIMITED,  FELLOWSHIP 

The  Steel  Company  of  Canada,  Limited,  offers  annually  a Research 
Fellowship  in  the  School  of  Graduate  Studies  for  fundamental  research 
on  the  physics  and  chemistry  of  metals  in  the  Department  of  Metal- 
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lurgical  Engineering.  The  Fellowship  is  valued  at  $1,500.00  to  the  Fel- 
low and  $500.00  to  the  University  for  special  equipment  and  supplies 
required  in  research.  Applications  should  be  submitted  to  the  Secretary 
of  the  School  of  Graduate  Studies  not  later  than  March  1st. 

SPRUCE  FALLS  POWER  AND  PAPER  COMPANY,  LIMITED, 
FELLOWSHIP 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
a Fellowship  for  the  encouragement  of  research  in  the  Faculty,  of  an 
annual  value  of  $1200.  It  is  open  to  graduates  of  the  University  of 
Toronto  or  of  other  recognized  universities,  but  is  restricted  to  Canadian 
Citizens.  Application  should  be  sent  to  the  Secretary  of  the  School  of 
Graduate  Studies,  not  later  than  September  1st. 

The  Fellowship  also  carries  a grant  of  $300  to  be  applied  to  the 
tuition  of  the  holder  and  $300  to  the  general  University  Funds. 

THE  1940  TORONTO  FUND 

The  1940  Toronto  Fund,  the  gift  of  Oxford  University,  of  the  value  of 
^3000,  was  set  up  in  1940  by  the  parents  of  Oxford  children  who  were 
taken  into  Canadian  and  American  homes  during  the  War.  Recom- 
mendations for  grants  from  the  income  from  the  Fund  will  be  made 
from  time  to  time  by  the  Senate  of  the  University  of  Toronto  to  mem- 
bers of  the  University  “who  wish  to  go  to  Great  Britain  for  the  purpose 
of  study,  research,  or  any  general  educational  purpose,  taking  education 
in  the  widest  possible  sense.”  Each  applicant  for  a grant  from  this  Fund 
must  submit  his  application  to  the  University  Registrar  not  later  than 
March  1st  together  with  an  outline  of  the  study  or  research  which  he 
proposes  to  undertake  in  Great  Britain,  or  the  general  educational  pur- 
pose which  he  has  in  mind  in  going  there. 

WALLBERG  RESEARCH  FELLOWSHIPS 

Two  Wallberg  Research  Fellowships  of  the  value  of  $2,000  each  are 
open  to  graduates  of  any  recognized  university  who  propose  to  pursue 
advanced  study  and  research  in  any  branch  of  Engineering  in  the  Uni- 
versity of  Toronto. 

Forms  of  application  may  be  obtained  from  the  Secretary  of  the  School 
of  Graduate  Studies.  These  should  be  returned  together  with  a transcript 
of  academic  record  and  an  outline  of  the  proposed  study  and  research 
not  later  than  March  1st. 

THE  CHARLES  G.  WILLIAMS  FELLOWSHIP 
IN  URANIUM  METALLURGY 

Eldorado  Mining  and  Refining  Limited  offers  a postgraduate  scholar- 
ship in  Uranium  Metallurgy  to  a graduate  in  the  physical  sciences,  pure 
and  applied  of  a value  of  $1,500  for  an  academic  year  and  the  holder  is 
also  eligible  for  a supplementary  amount  of  $800  for  the  summer  months. 
A cash  grant  to  the  University  accompanies  the  fellowship. 
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Application  forms  may  be  obtained  from  the  Registrar  of  the  Univer- 
sity and  submitted  to  the  Secretary,  Eldorado  Mining  and  Refining 
Limited,  P.O.  Box  379,  Ottawa,  Ontario,  before  15th  March. 

GARNET  W,  MCKEE  LOAN  AND  SCHOLARSHIP  FUND 

The  late  Mrs.  Garnet  W.  McKee  has  given  this  fund  to  assist  students 
of  promise  at  the  University  of  Toronto,  and  to  develop  and  extend 
by  research  the  following  subjects  studied  in  the  Engineering  Physics 
course  in  the  Faculty  of  Applied  Science  and  Engineering,  especially  in 
their  application  to  the  industries  of  Canada:  Electricity  and  Com- 
munications; X-rays  and  Spectroscopy;  Illumination  and  Acoustics; 
Geophysics;  Refrigeration;  Aeronautics. 

In  each  session  $800  from  the  annual  income  of  the  fund  will  be 
allotted  to  provide  the  Garnet  W.  McKee  Scholarship,  tenable  prefer- 
ably by  a graduate  who  was  eligible  for  a loan  in  a previous  session,  or 
who  is  in  at  least  the  second  year  of  his  graduate  v/ork. 

Each  holder  of  the  said  Scholarship  and  each  graduate  to  whom  a 
loan  is  granted  will  be  required  in  the  following  session  to  enrol  in  the 
School  of  Graduate  Studies  and  to  pursue  studies  leading  to  a graduate 
degree  in  one  or  more  of  the  subjects  listed,  and  he  may  not  engage  in 
remunerative  employment  during  the  session  except  by  permission  of 
the  Committee  of  Award. 

Applications  for  a loan  must  be  made  to  the  Secretary  of  the  School  of 
Graduate  Studies  not  later  than  September  1st. 

Applications  for  a Scholarship  must  be  accompanied  by  an  outline  of 
the  proposed  research  problem. 

LOAN  FUNDS 

From  the  loan  funds  mentioned  below,  small  loans  can  be  made  to 
students  who  are  in  urgent  need  of  assistance.  The  funds  are  not  large 
and  the  loans  must  accordingly  be  restricted,  both  in  amount  and  num- 
ber, and  principally  to  students  in  the  Third  and  Fourth  Years. 

Enquiries  for  loans  from  any  of  the  following  funds  should  be  made 
at  the  office  of  the  Secretary  of  the  Faculty. 

Engineering  Alumni  Loan  Fund 

Engineering  Society  Loan  Fund 

Elizabeth  Speller  Memorial  Fund 

James  W.  Crocker  Memorial  Fund 

Harry  F.  Bennett  Educational  Fund 

S.A.E. — Canadian  Section  Loan  Fund 

Class  of  2T7  (SPS)  Memorial  Loan  Fund 

Avro  Aircraft  Limited  Engineering  Loan  Fund 

Association  of  Professional  Engineers  Loan  Fund 

The  William  Storrie  Memorial  Fund 

The  Devonshire  Loan  Fund 
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CLASS  OF  1936  LOAN  ASSOCIATION 

Members  of  the  Class  of  1936  have  made  arrangements  to  assist  stu- 
dents in  obtaining  loans  through  regular  banking  facilities.  Information 
may  be  obtained  from  the  Secretary  of  the  Faculty. 

ENGINEERING  ALUMNI  LOAN  FUND 

The  Engineering  Alumni  Association  established  in  1950  a loan  fund 
to  assist  engineering  students,  especially  in  the  Third  and  Fourth  Years. 

Applications  for  loans  from  this  fund  should  be  made  to  the  Secretary 
of  the  Faculty. 

CLASS  OF  2T7  (sps)  MEMORIAL  LOAN  FUND 

This  fund  was  established  in  1955  to  memorialize  the  Class  of  1927 
of  the  Faculty  of  Applied  Science  and  Engineering. 

Loans  to  a total  of  $250  are  available  to  any  undergraduate  who  has 
completed  one  Year,  with  or  without  conditions,  and  who  has  qualified 
for  the  Second,  Third  or  Fourth  Year. 

Application  shall  be  made  to  the  Secretary  of  the  Faculty. 

ENGINEERING  SOCIETY  LOAN  FUND 

In  1932  the  Engineering  Society  repaid  to  the  Board  of  Governors  a 
series  of  annual  grants  which,  over  a period  of  years,  had  been  made  to 
the  Society  for  special  purposes.  The  Board  of  Governors,  appreciating 
this  action,  set  aside  this  sum,  to  be  known  as  the  Engineering  Society 
Loan  Fund,  to  provide  loans  to  students  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  administration  of  the  fund  is  carried  out 
by  a Committee  appointed  by  the  Board.  The  fund  is  not  large,  and 
only  small  loans  can  be  made  to  relatively  few  students.  Further  in- 
quiries should  be  made  at  the  office  of  the  Secretary  of  the  Faculty. 

ELIZABETH  SPELLER  MEMORIAL  FUND 

Through  the  generosity  of  Dr.  F.  N.  Speller,  of  the  Class  of  1893,  the 
“Elizabeth  Speller  Memorial  Fund”  has  been  established  to  provide  loans 
for  worthy  students  of  the  Third  and  Fourth  Years  of  this  Faculty.  Appli- 
cations for  loans  from  this  Fund  should  be  made  to  the  Secretary  of  the 
Faculty. 


JAMES  W.  CROCKER  MEMORIAL  LOAN  FUND 

This  fund  was  established  by  Mrs.  William  Crocker  in  memory  of  her 
son,  James  W.  Crocker,  a graduate  in  Mining  Engineering  in  1938,  who 
was  killed  in  an  accident  in  a mine  in  the  same  year. 

HARRY  F.  BENNETT  EDUCATIONAL  FUND 

This  fund  was  established  by  subscription  from  members  of  The 
Engineering  Institute  of  Canada  in  memory  of  the  late  Harry  F.  Ben- 
nett, M.E.I.C.,  who  for  six  years  prior  to  his  death  in  1946  was  chair- 
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man  of  the  Institute’s  Committee  on  the  Training  and  Welfare  of  the 
Young  Engineer,  and  who  accomplished  so  much  in  this  field  by  untir- 
ing efforts. 

One  purpose  of  the  fund  is  to  make  loans  to  deserving  students  who 
need  financial  assistance  to  enable  them  to  study  engineering  sciences  at 
university  level,  and  who  have  proved  themselves  by  successfully  com- 
pleting their  first  year  in  engineering  or  the  equivalent. 

Loans  will  be  made  largely  on  the  basis  of  character  and  to  men  who 
seem  likely  to  develop  the  high  professional  standards  which  are  essen- 
tial to  leadership  in  engineering  science.  A student  who  has  been  aided 
by  this  fund  should  feel  that  high  obligations  are  placed  on  him;  obli- 
gations to  the  subscribers,  to  the  trustees,  and  to  those  coming  after  him 
who  in  turn  can  receive  help  as  his  loan  is  repaid. 

Application  forms  may  be  obtained  at  the  Faculty  Office.  The  regu- 
lations are  simple  and  the  application  of  any  worth-while  student  will 
be  given  immediate  and  careful  attention. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS CANADIAN  SECTION  LOAN  FUND 

The  Society  of  Automotive  Engineers — Canadian  Section  has  estab- 
lished a loan  fund  of  $1,200.00  in  the  Faculty  of  Applied  Science  and 
Engineering.  Preference  is  given  to  students  in  good  scholastic  standing 
and  engaged  in  studies  relative  to  the  automotive  and  aircraft  industries, 
and  to  students  in  fourth,  third  and  second  years  in  that  order.  Par- 
ticulars may  be  obtained  from  the  Secretary  of  the  Faculty. 

AVRO  AIRCRAFT  LIMITED  ENGINEERING  LOAN  FUND 

Avro  Aircraft  Limited  has  established  a Loan  Fund  which  will  ulti- 
mately amount  to  $3000.00  to  provide  loans  to  engineering  students 
requiring  financial  assistance.  Application  should  be  made  to  the  Secre- 
tary of  the  Faculty. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  LOAN  FUND 

The  Association  of  Professional  Engineers  has  made  loans  not  exceed- 
ing $200  available  to  students  in  the  First,  Second  and  Third  Years 
in  this  Faculty.  Application  should  be  made  to  the  Association  at  236 
Avenue  Road,  Toronto. 

THE  WILLIAM  STORRIE  MEMORIAL  FUND 

The  William  Storrie  Memorial  Fund  has  been  established  by  Mrs. 
William  Storrie  to  provide  loans  to  undergraduates  in  the  course  in  Civil 
Engineering.  Application  should  be  made  to  the  Secretary  of  the  Faculty. 

THE  DEVONSHIRE  LOAN  FUND 

This  Fund  has  been  established  by  Graduates  and  friends  of  Devon- 
shire House  to  assist  students  in  the  Residence.  Application  should  be 
made  to  the  Office  of  the  Dean  of  Devonshire  House. 


SECTION  XL  DISCIPLINE 


1.  (a)  The  Council  of  every  Faculty  and  School  has  disciplinary 
jurisdiction  over  the  conduct  of  students  connected  with  the  writing  of 
examinations  and  all  other  matters  relating  to  courses  of  instruction  con- 
ducted by  or  under  the  authority  of  the  Council,  and  in  all  matters  of 
what  might  be  called  local  or  internal  concern.  Jurisdiction  over  the 
conduct  of  students  while  in  residence,  regardless  of  the  Faculty  in  which 
they  are  registered,  is  vested  in  a body  representing  the  authority  admin- 
istering the  residence. 

(b)  Disciplinary  jurisdiction  in  all  other  respects  is  vested  in  the 
Caput. 

2.  Students  are  required  to  attend  the  courses  of  instruction  and  the 
examinations  in  all  subjects  prescribed  for  students  of  their  respective 
standing.  A student  whose  attendance  at  lectures  or  laboratories,  or 
whose  work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is 
registered,  to  be  unsatisfactory,  may  have  his  registration  cancelled  at 
any  time  by  the  Council  of  the  Faculty. 

3.  All  interference  on  the  part  of  any  student  with  the  personal 
liberty  of  another  by  arresting  him,  or  summoning  him  to  appear  before 
any  tribunal  of  students,  or  otherwise  subjecting  him  to  any  indignity 
or  personal  violence,  is  forbidden  by  the  Caput  and  by  the  Councils  of 
the  colleges  and  faculties. 

4.  No  initiation  ceremony  involving  personal  violence,  personal  in- 
dignity, interference  with  personal  liberty,  or  destruction  of  property, 
may  be  held  by  the  students  of  any  college  or  faculty  of  the  University, 
under  the  penalty  of  suspension  of  expulsion. 

5.  Any  reception  of  the  students  of  the  first  year  in  any  college  or 
faculty  must  be  approved  by  the  Council  of  that  college  or  faculty,  but 
such  reception  must  not  involve  any  infraction  of  the  regulations  of  the 
two  preceding  paragraphs. 

6.  The  organizing  of  a parade  in  the  streets  of  the  city,  or  the  taking 
part  in  such  parade  without  the  permission  of  the  authorities  of  the  city 
on  application  of  the  Students’  Administrative  Council,  will  be  regarded 
as  a breach  of  discipline. 

7.  The  use  of  loud-speaking  equipment  in  University  buildings  or 
grounds,  whether  stationary  or  moving,  or  whether  operated  by  students 
or  others,  is  forbidden  except  by  permission  of  the  Board  of  Governors 
or  the  Caput. 

8.  Any  individual  or  individuals  directly  responsible  for  an  undesir- 
able feature  in  connection  with  any  Stunt  Night  or  other  entertainment 
given  under  the  auspices  of  a student  organization  will  be  subject  to 
disciplinary  action  by  the  Caput. 
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9.  A committee  of  staff  and  students  appointed  by  the  Council  of  the 
college,  faculty  or  school  concerned  will  provide  effective  supervision  of 
the  programmes  of  all  Stunt  Nights  and  other  public  entertainments  and 
will  see  that  the  programme  follows  the  script  as  approved  by  the  Coun- 
cil concerned. 

10.  The  holding  of  beauty  contests  or  similar  exhibitions  by  university 
students,  whether  under  the  name  of  the  University  or  under  the  auspices 
of  organizations  recognized  by  the  Caput,  is  forbidden. 

11.  The  constitution  of  every  university  society  or  association  of  stu- 
dents in  any  college,  faculty  or  school,  and  all  amendments  to  any  such 
constitution  must  be  submitted  to  the  Caput.  Responsibility  for  the 
conduct  and  programmes  of  each  society  or  association  of  students  draw- 
ing its  membership  from  a single  college,  faculty  or  school  shall  rest  with 
the  Council  of  the  college,  faculty  or  school  concerned.  Responsibility 
for  the  programmes  arranged  by  the  committees  of  Hart  House  and  con- 
trolled by  the  Board  of  Stewards  of  Hart  House  shall  rest  with  the  Board 
of  Stewards.  Responsibility  for  the  conduct  and  programmes  of  every 
other  society  or  association  of  students  shall  rest  with  the  Caput. 

12.  The  name  of  the  University  is  not  to  be  used  in  connection  with  a 
publication  of  any  kind  without  the  permission  of  the  Caput. 
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SECTION  1.  CALENDAR  1959-60 


FALL  TERM,  1959 


July  1 

Wednesday 

Dominion  Day.  Buildings  closed. 

July  15 

Wednesday 

Last  day  for  receiving  applications  for  sup- 
plemental examinations. 

August  3 

Monday 

Civic  Holiday.  Buildings  closed. 

August  10 

Monday 

Supplemental  Examinations  commence. 

August  17 

Monday 

Students  of  the  III  Year,  Course  1,  report 
at  Survey  Camp. 

August  24 

Monday 

Students  of  the  III  Year,  Courses  2 and  9, 
report  at  Survey  Camp. 

September  1 

T uesday 

Last  day  for  receiving  applications  for  admis- 
sion to  the  I Year. 

September  7 

Monday 

Labour  Day.  Buildings  closed. 

September  8 

T uesday 

Students  in  IV  Year,  Course  1,  Group  B, 
report  at  Survey  Gamp. 

September  9 

Wednesday 

Students  in  II  Year,  Course  6,  report  for 
Analytical  Chemistry  Laboratory. 

September  10 

Thursday 

Special  Meeting  of  Faculty  Council. 

September  17 

Thursday 

Registration  in  person  of  the  I Year  from 

-18 

Friday 

9.30  a.m.  to  12  noon  and  from  2.00  p.m. 
to  4.30  p.m.  at  119  St.  George  St. 

September  21 

Monday 

Registration  in  person  of  the  II  and  III 
Years  from  9.30  a.m.  to  12  noon,  and  from 
2.00  p.m.  to  4.30  p.m.  at  the  Mining 
Building. 

Dean’s  address  to  the  I Year. 

Preliminary  instruction  to  the  I Year. 

September  22 

T uesday 

Registration  in  person  of  the  IV  Year  from 

9.30  a.m.  to  12  noon,  and  2.00  p.m.  to 

4.30  p.m.  at  the  Mining  Building. 
Meeting  of  the  Faculty  Council. 

September  23 

Wednesday 

Lectures  and  Laboratory  work  commence  at 
9.00  a.m. 

The  opening  address  by  the  President  to  the 
students  of  all  Faculties  at  3.45  p.m.  in 
Convocation  Hall. 

October  1 

Thursday 

Meeting  of  Faculty  Council. 

October  9 

Friday 

Meeting  of  Senate. 

October  12 

Monday 

Thanksgiving  Day.  Buildings  closed. 

November  2 

Monday 

Meeting  of  Faculty  Council. 
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APPLIED  SCIENCE  AND  ENGINEERING 


November  1 1 

Wednesday 

Remembrance  Day  Service  10.45  a.m.  Lec- 
tures and  laboratory  classes  withdrawn 
from  10.00  a.m.  to  12  noon. 

November  13 

Friday 

Meeting  of  Senate. 

November  27 

Friday 

Fall  Convocation. 

December  2 

Wednesday 

Meeting  of  Faculty  Council. 

December  11 

Friday 

Meeting  of  Senate. 

December  18 

Friday 

Term  ends  at  5.00  p.m. 

December  25 

Friday 

Christmas  Day.  Buildings  closed. 

SPRING  TERM,  1960 

January  1 

Friday 

New  Year’s  Day.  Buildings  closed. 

January  4 

Monday 

Spring  Term  begins. 

Mid-session  Examinations  commence. 

January  7 

Thursday 

Meeting  of  Faculty  Council. 

January  8 

Friday 

Meeting  of  Senate. 

January  15 

Friday 

Last  day  for  receiving  the  second  term  instal- 
ment of  fees. 

February  3 

Wednesday 

Meeting  of  Faculty  Council. 

February  12 

Friday 

Meeting  of  Senate. 

March  1 

T uesday 

Meeting  of  Faculty  Council. 

March  11 

Friday 

Meeting  of  Senate. 

April  1 

Friday 

Meeting  of  Faculty  Council. 

April  8 

Friday 

Meeting  of  Senate. 

Term  ends  at  5.00  p.m. 

April  1 5 

Friday 

Good  Friday.  Buildings  closed. 

April  16 

Saturday 

Buildings  closed. 

April  18 

Monday 

Annual  Examinations  commence. 

May  4 

Wednesday 

Meeting  of  Faculty  Council. 

May  13 

Friday 

Meeting  of  Senate. 

May  23 

Monday 

Victoria  Day.  Buildings  closed. 

May  25 

Wednesday 

University  Commencement. 

May  26 

Thursday 

May  27 

Friday 

SECTION  II.  ADMINISTRATIVE  OFFICERS 


THE  UNIVERSITY 

President C.  T.  Bissell,  m.a.,  ph.d.,  d.litt.,  ll.d.,  f.r.s.g. 

Vice-President M.  G.  Ross,  m.a.,  ed.d. 

Registrar J.  G.  Evans,  b.a. 

Chief  Librarian R.  H.  Blackburn,  m.a.,  b.l.s.,  m.s. 


Warden  of  Hart  House J.  McGulley,  m.a. 

Director  of  University  Extension  . . . D.  G.  Williams,  m.a.,  ph.d. 

Director  of  Information  and  Publicity K.  S.  Edey 

Director  of  Alumni  Affairs J.  G.  Evans,  b.a. 

Vice-President  {Administration)  . . . . F.  R.  Stone,  b.gom.,  c.a. 

Comptroller G.  L.  Gourt,  d.f.c.,  m.com.  c.a. 

Assistant  Comptroller J-  F.  Brook 

Secretary  of  the  Board  of  Governors  . . W.  W.  Small,  b.gom.,  m.a. 

Superintendent  of  Buildings  and  Grounds  . . F.  J.  Hastie,  b.sg.,  p.eng. 

Chief  Accountant D.  J.  Reid 

Director  of  University  Health  Service 

G.  E.  Wodehouse,  m.g.,  m.d.,  f.r.g.p. 
Assistant  Director  of  University  Health  Service — Women 

Miss  F.  H.  Stewart,  b.a.,  m.d. 
Director  of  Athletics  and  Physical  Education — Men  W.  A.  Stevens,  b.s. 
Director  of  Athletics  and  Physical  Education — Women 

Miss  Z.  Slack,  b.a. 

Director  of  the  University  of  Toronto  Press  . . . M.  Jeanneret,  b.a. 

General  Secretary-Treasurer  of  the  Students^  Administrative  Council 

E.  A.  Macdonald,  b.a. 

Associate  Secretary  of  the  Students’  Administrative  Council 

Miss  A.  E.  M.  Parkes,  b.a. 

Director  of  Hart  House  Theatre R.  S.  Gill,  m.a. 

Director  of  the  Placement  Service  . . J.  K.  Bradford,  o.b.e.,  m.a.sc. 


THE  FAGULTY  OF  APPLIED  SGIENGE  AND  ENGINEERING 


Dean R.  R.  McLaughlin,  m.a.sg.,  m.a.,  ph.d. 

Assistant  Dean  and  Secretary  ....  W.  S.  Wilson,  e.d.,  b.a.sc. 

Assistant  Secretary J.  A.  Gow,  b.a.sg. 

Student  Counsellor  . . . . W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a. 


SECTION  III.  TEACHING  STAFF 

1958-59 


DEAN  EMERITUS 

G.  R.  Young,  b.a.sg.,  c.e.,  ll.d.,  d.eng.,  d.cs.sg.a.,  hon.  m.e.i.c., 
M.AM.soc.CE.  172  Roxborough  Dr. 

Dean  Emeritus,  Faculty  of  Applied  Science  and  Engineering 


PROFESSORES  EMERITI 

E.  A.  Allcut,  m.sc.  (birm.),  m.e.,  f.r.ae.s.,  315  Lawrence  Ave.  W. 

Professor  Emeritus  of  Mechanical  Engineering 
R.  W.  Angus,  b.a.sg.,  m.e.,  hon.  m.e.i.c.,  hon.  mem.  a.s.m.e. 

Professor  Emeritus  of  Mechanical  Engineering  29  Tarlton  Rd. 
J.  W.  Bain,  b.a.sg.,  ll.d.,  f.r.s.c.  30  Burton  Rd. 

Professor  Emeritus  of  Chemical  Engineering 
J.  R.  Gockburn,  M.C.,  V.D.,  b.a.sg.  100  Walmer  Rd. 

Professor  Emeritus  of  Engineering  Drawing 
H.  E.  T.  Haultain,  g.e.  National  Glub 

Professor  Emeritus  of  Mining  Engineering 
T.  R.  Loudon,  v.d.,  b.a.sg.,  c.e.,  f.c.a.i.  189  Sheldrake  Blvd. 

Professor  Emeritus  of  Civil  and  Aeronautical  Engineering 
W.  M.  Treadgold,  b.a.  29  Blyth  Hill  Rd. 

Professor  Emeritus  of  Civil  Engineering 


DEPARTMENT  OF  APPLIED  PHYSIGS 


Professor  and  Head  of  the  Department 
K.  B.  Jackson,  b.a.sg.  362  Glengrove  Ave.  W. 

Associate  Professor 

V.  L.  Henderson,  b.a.sg.,  a.m.(mich.)  397  Glengrove  Ave.  W. 


Lecturers 

Miss  M.  G.  Gurrie,  b.a.sg. 

F.  B.  Friend,  b.a.(mcm.),  m.a.(roch.) 
L.  M.  Steinberg,  b.a. 

J.  Vlcek,  b.sc.f.  (u.n.b.) 

Lecturer  {part-time) 

J.  Ghisvin,  b. sc. (man.) 

Instructor 

I.  A.  Morgulis,  m.a.sc. 

Demonstrator 
V.  Senkus,  b.a.sg. 


89  Broadway  Ave. 
25  Lockie  Ave.,  Agincourt 
54  St.  Patrick  St. 
15  Talwood  Dr.,  Don  Mills 

143  Waterloo  Ave.,  Haviland  P.O. 

10  Menin  Rd. 

162  Medland  St. 
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Demonstrator  {part-time) 

H.  K.  DE  Q.  Jones,  b.sc.(lond.),  dip,chem.tegh.(u.c.w,i.) 

93  Spadina  Rd. 

Special  Lecturers  {part-time) 

R.  G.  Allison  177  Sheldrake  Blvd. 

J.  W.  Bateman,  b.a.sg.  287  Chaplin  Gres. 

H.  F.  Davidson,  b.a.sg.  1025  Albertson  Gres.,  Lome  Park 

M.  K.  Strang,  b.a.sg.  82  Rykert  Gres. 

DEPARTMENT  OF  CHEMICAL  ENGINEERING  AND 
APPLIED  CHEMISTRY 

Professor  and  Head  of  the  Department 
R.  R.  MgLaughlin,  m.a.sg.,  m.a.,  ph.d. 

Professors 

J.  G.  Bregkenridge,  b.a.sg.,  ph.d.(gantab.) 

W.  H.  Rapson,  m.a.sg.,  ph.d. 

Associate  Professors 
W.  F.  Graydon,  m.a.sg.,  ph.d.  (minn.)  North  Drive,  R.R.  1,  Weston 
A,  I.  Johnson,  b.a.sg.,  m.gh.e. (Brooklyn),  ph.d. 

21  Irvington  Gres.,  Willowdale 
W.  G.  MagElhinney,  m.a.sg.  1459  Stavebank  Rd.,  Port  Credit 

Associate  Professor  of  Nuclear  Engineering 
D.  G.  Andrews,  m.a.(gantab.)  3 Glenavon  Rd. 

Assistant  Professors 

W.  H.  Burgess,  b.gh.e.,  m.f.s.,  ph.d.(gorn.)  389  Fairlawn  Ave. 

R,  E.  Jervis,  m.a.,  ph.d.  21  High  Hill  Dr.,  Agincourt 

R.  W.  Missen,  m.sg.(qu.),  ph.d.(gantab.)  12  Starrett  Ave. 

S.  Sandler,  m.a.sg.  42  Raeburn  Ave.,  Downsview 

I.  H.  Spinner,  m.a.sg.,  ph.d.  53  Ringley  Ave. 

O.  Trass,  b.s.e.(pring.)  , sg.d.(m.i.t.)  553  Roselawn  Ave. 

Lecturers 

J.  Binkiewigz,  dip.ghem.eng.(lwow)  159  Dupont  St. 

D.  W,  H.  MagDowell,  m.sg.(belf.),  ph.d.(m.i.t.) 

39  Dolphin  Dr.,  Scarborough 
Z.  May,  dip.ing.ghem.  (WARSAW)  29  Linden  St. 

Special  Part-Time  Lecturer 

O.  W.  Berg,  fil.kand(lund),  m.a.  267  Spadina  Rd. 

Special  Lecturer  in  Sanitary  Chemistry 
A.  V.  Delaporte,  b.a.sg.,  ghem.e.  5 Millerson  Ave. 

Special  Demonstrator  in  Sanitary  Chemistry 
J.  G.  Dungan,  b.a.sg.  208  Markham  Rd.,  R.R.  2,  West  Hill 

Part-time  Instructors 

A.  J.  Szonyi,  dip.ing.ghem. (Budapest),  m.a.sg. (tor.)  1996  Bathurst  St. 
D.  Yesberg,  m.sg.  (Queensland)  East  House,  U.  of  T.  Res. 

Demonstrator 

O.  B.  Phillips,  b.sg.(mgg.) 


102  Glen  Rd. 

23  Douglas  Gres. 
53  Pine  Gres. 


22  Montclair  Ave. 
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27  Grove  Ave. 
267  Soudan  Ave. 
544  Spadina  Gres. 

24  Harper  Ave. 
582  Spadina  Ave. 
Knox  College  Res.,  U.  of  T. 

596  Huron  St. 


Part-time  Demonstrators 
H.  J.  Barton,  b.a.sc. 

L.  Braida,  m.a.sc. 

A.  CoUNINIS,  B. sc.  (ALEXANDRIA) 

Miss  J.  M.  Cunningham,  b. sc. (dal.) 

J.  Czerny,  dip.chem. eng. (Istanbul) 

A.  R.  Dastur,  b.a.sc.,  b. sc.  (Bombay) 

D.  J.  Douglas,  b.a.sc. 

R.  F.  M.  Feldman,  b.sc.(lond.),  dip.chem.tech.  (u.c.w.i.) 

69  Walmer  Rd. 

J.  A.  Golding,  b.sc.(witwatersrand),  m.a.sc.  428  Brunswick  Ave. 
Miss  L.  M.  Greer,  b.a.sc.  28  Neville  Park  Blvd. 

L.  J.  C,  Heit,  b.a.sc.  19  Kingsway  Gres. 

A.  Karnis,  dip.chem. eng. (Athens)  27  Willcocks  St. 

J.  Marangozis,  dip.chem.eng. (Athens),  m.a.sc. (tor.)  22  Cecil  St. 
A.  Marton,  dip.chem.eng. (Budapest),  ph.d. (Budapest) 

Apt.  403,  60  Tyndall  Ave. 
W.  Metanomski,  b.sg.(lond.)  196  Westminster  Ave. 

S.  Nargolwalla,  b.sc.  (PUNJAB)  89  St.  George  St. 

J-E.  A.  Otterstedt,  fil.mag.  (lund)  544  Spadina  Cres. 

G.  Paraskevopoulos,  dip.chem.eng. ( Athens)  544  Spadina  Cres. 

A.  K.  Perrons,  b.a.sc. 

E.  W.  Rigby,  b.a.sc. 

R.  V.  Robinson,  b.a.sc. 

W.  P.  Ryan,  b.a.sc. 


86  Pine  Crest  Rd. 
6 Oakfield  Dr. 
Knox  College  Res.,  U.  of  T. 

135  Yorkville  Ave. 


R.  C.  Stewart,  b.a.sc. 

F.  G.  E.  Tenn,  b.sc.(lond.) 

G.  Vassilatos,  dip.chem.eng. (Athens) 
D.  M.  Ward,  m.a.sc. 

J.  Yannopoulos,  dip.chem.eng. (Athens) 


3585  Eglinton  Ave.  W. 
731  Ontario  St. 
27  Willcocks  St. 
Apt.  406,  177  Stephen  Dr. 

625  Spadina  Ave. 


DEPARTMENT  OF  CIVIL  ENGINEERING 

Professor  and  Head  of  the  Department 
C.  F.  Morrison,  b.e.(sask.),  m.sc.(mco.). 

Professors 

O.  J.  Marshall,  b.a.sc.,  c.e.,  o.l.s., 

W.  L.  SaGAR,  E.D.,  B.A.SC.,  C.E., 

Associate  Professors 
C.  E.  Helwig,  m.a.sc. 

M.  W.  Huggins,  m.a.sc., 

H.  L.  Macklin,  b.a.sc.,  o.l.s.,  d.l.s. 

Assistant  Professors 
R.  A.  Collins,  b.a.sc.,  m. sc. (ill.),  ph.d. (ill.)  89  Felbrigg  Ave. 

R.  F.  Comstock,  b.sc.(sask.),  m.sc.( j.h.u.)  98  Bergen  Rd. 

A.  G.  Davidson,  b.sc. (man.),  m.a.sc.  106  Bideford  Ave. 

M.  M.  Davis,  b.sc.(qu.),  m.sc. (purdue)  112  Three  Valleys  Dr. 


21  Douglas  Cres. 

48  Haddington  Ave. 
5 DuMaurier  Blvd. 

89  Woodlawn  Ave.  W. 
531  Windermere  Ave. 
29  Blyth  Hill  Rd. 
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F.  A.  DeLory,  b.eng.(mcg.),  m.a.sc.,  i 

C.  W.  Dillane,  b.a.sc. 

B.  J.  Haynes,  b.a.sc.,  o.l.s. 

C.  Hershfield,  b. sc. (man.),  m.a.sc. 

Lecturers 

J.  D.  Barber,  b.a.sc. 

R.  C.  Gunn,  b.a.sc. 

K.  Meipoom,  b.a.sc. 

S.  M.  UzUMERI,  B.A.SC.,  M.A.SC. 
special  Lecturers 

H.  S.  Adams,  v.d.,  m.a.,  b.sc.(glas.) 

. M.  Walkinshaw,  m.a.sc. 


M.C.(lMP.),  PH.D.(L0ND.) 

206  St.  George  St. 
91  Gastleknock  Rd. 
8 Dervock  Gres.,  Willowdale 
3 Windmill  Rd. 

164  Berry  Rd.,  Apt.  32 
251  Lytton  Blvd. 
149  Dowling  Ave. 
4 Cameo  Gres. 

, c.E.  64  Glengrove  Ave.  W. 

86  Glenvale  Blvd. 


Instructors 


S.  J.  G.  Bird,  b.a.sc. 

Part-Time  Instructors 
V.  R.  Davies,  m.c.,  m.sc.(mcg,) 
K.  A.  Selby,  b.a.sc. 

D.  P.  Sexsmith,  b,eng.(mcg.) 

J.  Timusk,  b.a.sc. 

R.  G.  Tress,  b.a.sc. 

G.  T.  Will,  b.a.sc. 


12  York  Ridge  Rd. 

22  Kendal  Ave. 
103  Avenue  Rd.,  Apt.  707 
56  Oakwood  Ave. 
51  Sussex  Ave. 
2082  Dickson  Rd.,  Pt.  Credit 
23  Banbrugh  Ave. 


DEPARTMENT  OF  ELECTRICAL  ENGINEERING 


Professor  and  Head  of  the  Department 
G.  F.  Tracy,  b.a.sc.,  s.m.(m.i.t.) 

Professors 
J.  E.  Reid,  b.a.sc. 

G.  Sinclair,  m.sc.(alta.),  ph.d.(ohio  state) 
V.  G.  Smith,  b.a.sc. 

Associate  Professors 
J.  M.  Ham,  b.a.sc.,  sc.d.(m.i.t.) 

G R.  Slemon,  m.a.sc.,  ph.d,  (lond. 


153  Strathallan  Blvd. 

152  Donegal  Dr. 
62  Felbrigg  Ave. 
142  Dawlish  Ave. 


135  Glencairn  Ave. 
D.i.c. (imperial  coll.) 

40  Ghatfield  Dr. 


Assistant  Professors 

P,  P.  Biringer,  dip.ing. (Budapest),  m. sc. (Stockholm),  ph.d. 

92  Falcon  St. 

H.  A.  CouRTiCE,  B.A.SC.  11  Alder  Rd. 

A.  J.  Kravetz,  b.sc.(alta.),  m.a.sc.  500  Riverside  Dr. 

J.  L.  Yen,  b.sc.(chiao  tung),  m.a.sc.,  ph.d.  20  Swiftdale  PI. 

Lecturers 

P.  E.  Burke,  b.e.(n.s.tech.),  m.a.sc.  1 Terrington  Court,  Don  Mills 

I.  R.  Dalton,  b.a.sc.,  m.s.  (northwest.)  20  Wilgar  Rd. 

S.  Dmitrevsky,  b.a.sc.  469  Broadway  Ave. 

R.  J.  Kavanagh,  b.sc.(u.n.b.),  m.a.sc.,  ph.d.  2 Bernard  Ave.,  Apt.  3 
I.  McCausland,  m.sc.(qu.),  ph.d.  718  Dovercourt  Rd. 
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Special  Lecturer 

S.  Seshu,  b. sc. (madras),  d.i.i.sg. (bangalore),  ph.d.(ill.) 

6 Grown  Hill  PI. 

Instructors 


F,  G.  Berry,  m.a.sc. 

H.  G.  Dickout,  b.sg.(alta.) 

T.  F.  Howlett,  b.a.sc. 

Mrs.  S.  Mosher,  e.e.(odessa) 

H.  A.  Raston,  b.a.sg. 

Miss  K.  Samuels,  b.a.sc. 

W.  Shepherd,  b.sg.(lond.),  m.a.sc. 

Demonstrators 
J.  A.  Brzozowski,  b.a.sc. 

Part-Time  Demonstrators 
T.  Bonnema,  b.sg.(qu.) 

R.  Gosaert,  ir.c.e.(gent) 

J.  A.  Field,  b.e.  (sask.) 

K.  A.  Haines,  b.sc.(qu.) 

G.  Hausen,  b.sc.  (penn.) 

P.  J.  Hawkins,  b.a.sc. 

P.  Roer,  b.a.sc. 

A.  W.  So,  B.A.SC. 


86  Gormley  Ave. 
314  The  Kingsway,  Apt.  B. 
2273  Lake  Shore  Rd.,  Burlington 
78  Roseneath  Gdns. 
100  Sorauren  Ave. 
340  Woburn  Ave. 
69  Walmer  Rd. 

125 Rusholme  Ave. 

297  Glen  Rd. 
63  Prince  Arthur  Ave. 
99  Glen  Agar  Dr. 
23  Glen  Everest  Rd. 
104  Lyndhurst  Ave. 
55  Presteign  Ave. 
61  Front  St.,  Oakville 
179  Spadina  Rd. 


DEPARTMENT  OF  ENGINEERING  DRAWING 


Professor  and  Head  of  the  Department 
W.  J.  T.  Wright,  m.b.e.,  b.a.sc.,  b.a.,  m.e.i.c. 


126  Melrose  Ave. 


Professors 

W.  B.  Dunbar,  b.a.sc.,  m.e.i.c.  241  Glebeholme  Blvd. 

A.  Wardell,  b.a.sc.,  M.A.S.H.V.E.,  M.A.s.E.E.  124  Melrose  Ave. 

Assistant  Professors 

B.  M.  M.  Ga'Rpendale,  m.a.(cantab.)  20  Maple  Ave.,  Oakville 

H.  R.  Frizzle,  b.sc.(n.s.tech.)  29  Anndale  Dr.,  Willowdale 

G.  L.  Proctor,  b.s.m.e.(o.a.m.c.),  m.s.m.e.(purdue)  32  Nesbitt  Dr. 
A.  W.  Walker,  m.a.  Apt.  1506,  31  Alexander  St. 

G.  A.  Wrenshall,  b.e. (sask.)  358  Spring  Garden  Rd.,  Willowdale 


Lecturers 

W.  H.  Sisson,  b.a.sc. 

Special  Lecturers 
A.  D.  FiSKEN,  M.C.,  GRAD.  R.M.C. 

W.  A.  Skirrow,  m.a. (queens) 

P.  WODZIANSKI,  P.M. sc.  (WARSAW) 


131  Inverdon  Rd.,  Etobicoke 

47  Woodlawn  Ave. 
Ill  Evelyn  Gres. 
14  Stuart  Grescent,  Willowdale 


Instructors 

V.  Borecky,  b.a.  (caen.,  PRAGUE)  265  Ellis  Ave. 

H.  T.  Donaldson,  b.a.(qu.)  149  Glenwood  Gres. 

L.  P.  Emerson,  b.a.sc.  Meadowvale 
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H.  J.  Franklin,  b.a.sc. 

S.  L.  Grenzebach,  b.a.sc. 

K.  O.  Hillyer,  b.a.sc. 

J.  H.  Horning,  m.a. 

L.  M.  Phillips,  l.m.,  m.a. 

C.  G.  Rous,  B.A.SC. 

A.  M.  Sheppard,  b.a. 

D.  W.  Turney,  b.a.sc. 

G.  A.  Wilkes,  b.a.sc.  2330 


2 Tranquil  Dr. 
198  St.  Leonards  Ave. 
66  Woburn  Ave. 
15  Bracondale  Hill  Rd. 
35  Hawthorne  Ave. 
227  Cottingham  St. 
128  Flatt  St.,  Hamilton 
Apt.  103,  40  Park  Rd. 
Sheppard  Ave.,  R.R.  No.  2,  Weston 


DEPARTMENT  OF  MECHANICAL  ENGINEERING 


Professor  and  Head  of  the  Department 
G.  R.  Lord,  b.a.sc.,  s.m.  (m.i.t.),  ph.d.  239  Dawlish  Ave. 


Professors 

R.  G.  WiREN,  b.a.sc.  211  College  St. 

Associate  Professors 

I.  W.  Smith,  m.a. sc.  2075  Annapolis  Ave.,  Port  Credit 

L.  E.  Jones,  b.sc.  (c.e.)  (man.),  m.a.sc.,  ph.d.  140  Divadale  Dr. 


Assistant  Professors 
A.  B.  Allan,  m.a.sc. 

F.  G.  Ewens,  m.a.sc. 

F.  C.  Hooper,  b.a.sc.,  d.i.c.(lond.) 
P.  B.  Hughes,  b.sc.(mcg.) 

S.  Sandler,  m.a.sc. 

R.  T.  Waines,  b.a.sc. 

W.  A.  Wallace,  b.a.sc. 


89  Waringstown  Dr.,  Scarborough 
466  Oriole  Parkway 
92  Three  Valleys  Dr.,  Don  Mills 
166  Douglas  Dr. 
42  Raeburn  Ave.,  Downsview 
43  Albertus  Ave. 
148  Duplex  Ave. 


Lecturers 

R.  W.  P.  Anderson,  m.a.sc. 

D.  J.  Clough,  b.a.sc.,  m.comm. 

Z.  W.  Dybczak,  b.sc.(lond.),  ph.d. 
G.  E.  Godfrey,  m.a.sc. 


66  Aldershot  Cres.,  Willowdale 
868  Lawrence  Ave.  E. 
163  Indian  Rd. 
472  St.  Clarens  Ave. 


H.  J.  Leutheusser,  dipl.ing.  (karlsruhe),  m.a.sc. 

122  Torrance  Rd.,  Scarborough 
G.  H.  Miller,  b.e.(n.s.tech.),  m.a.sc.  26  Bracondale  Hill 


W.  J.  Moroz,  m.a.sc. 
K.  G.  Vacing,  b.a.sc. 
E.  J.  Walker,  b.a.sc. 


5 Oakburn  PI.,  Willowdale 
82  Neptune  Dr. 
42  Plymbridge  Gres.,  Willowdale 


Special  Lecturers 
R.  O.  King,  m.a.sc. (mcg.) 
W.  G.  McIntosh,  b.a.sc. 
R.  Strom,  b.a.sc. 

J.  A.  Beech,  b.sc.(lond.) 
Instructors 

T.  Gunzler,  m.a.sc. 

J.  F.  KeFFER,  M.A.SC. 

G.  F.  Pearce,  b.a.sc. (b.c.) 


Mechanical  Bldg. 
1442  Avenue  Rd. 
19  Silverton  Ave.,  Downsview 
163  Indian  Rd. 

543  Merton  St. 
29  Warland  Ave. 
533  Emerald  St.,  Burlington 
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Demonstrators 

D.  L,  Allen,  b. sc. (dal.),  b.e.(i' 
H.  R.  Badowski,  b.a.sc. 

M.  M.  Bahn,  b.m.e.(jad.) 

T.  R.  Boyce,  b.a.sc. 

P.  S.  Chisholm,  b.a.sc. 

S.  Dragan,  b.a.sc, 

M,  D.  Edmondson,  b.s.a.(o.a.c.), 

E.  Kogzkur,  b. sc, (queen's) 

G.  P.  Mitalas,  b.a.sc. 

G,  W.  J,  PoTTOW,  b.sc.(lond.) 

E.  B.  Ranby,  b.sc.(birm.) 

W.  H.  SCHOLICH,  b.a.sc. 

N.  H.  Weyman,  b.a.sc. 

Part-time  Demonstrator 
G.  A.  Milne,  b.a.sc. 


f.s.TEGH.)  327  Bayview  Ave. 

16  Dominion  Rd.,  Long  Branch 
195  Pendrith  Ave. 
2 Taylor  Dr. 
7 Dante  Rd. 
313  Lonsdale  Rd. 
B.A.SC.  51  Alexander  St. 

617  Huron  St. 
96  Pine  Crest  Rd. 
2255  Jane  St.,  Downsview 
Knox  College 
61  Oakridge  Dr.,  Scarborough 
108  St.  George  St. 

16  Astor  Ave. 


DEPARTMENT  OF  METALLURGICAL  ENGINEERING 

Pijfessor  and  Head  of  the  Department 
L.  M.  PiDGEON,  M.B.E.,  B.SG.(OX),  PH.D(mCG.),  F.R.S.C. 


Associate  Professors 

G.  B.  Craig,  m.a.sc.,  ph.d. 

W.  C.  Winegard,  m.a.sc.,  ph.d. 
Assistant  Professors 
A,  W.  Lund,  m.a.sc.  ( Norway) 

H.  U.  Ross,  m.sc.(mcg,) 

Special  Lecturers 
R W,  Smith,  b.sc.,  ph.d.(birm.) 
W.  M.  Williams,  m. sc. (Bristol) 
Part-time  Demonstrators 
N.  B.  Bryson,m.a.sc. 

J.  J.  Byerley,  b.a.sc. 

H.  H.  Shimizu,  b.a.sc. 

P.  G.  SiBBALD,  B.A.SC. 

G.  Van  Weert,  m.a.sc. 

J.  H.  Harrington,  m.a.sc. 

E.  L.  Holmes,  m.a.sc. 

J.  T.  McGrath,  m.a.sc. 

T.  Plaskett,  m.a.sc. 

J.  Rezek,  m.a.sc. 

A.  Sreenivas,  m.a.sc. 


185  Rosedale  Heights  Dr. 

10  Glenellen  Dr.  E. 
2143  Russett  Rd.,  R.R.  1,  Port  Credit 

76  Douglas  Dr. 
20  Blyth  Hill  Rd. 

172  Roxborough  Dr. 
63  Delisle  St. 

11  Yorkville  Ave.,  Apt.  1007 
3 Berkinshaw  Cres.,  Don  Mills 
30  Ross  St. 
60  St,  George  St. 
105  Isabella  St.,  Apt.  919 
477  Rose  well  Ave. 
131  Dunn  Ave. 
57  Mallory  Gres.,  Apt.  2 
91  Deloraine  Ave. 
198  Strathearn  Rd. 
327  Huron  St. 
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DEPARTMENT  OF  MINING  ENGINEERING 


Professor  and  Head  of  the  Department 
H.  R.  Rice,  b.sc.(qu.)  9 Highbourae  Rd. 

Associate  Professors 

W.  A.  M.  Hewer,  b.a.sg.  68  Kingsway  Gres. 

S.  E.  Wolfe,  m.a.sc.,  p.eng.  R.R.  1,  Streetsville 

Special  Lecturer 

Mrs.  Helen  Tucker,  a.b.,  a.r.c.t.  1524  Douglas  Dr.,  Port  Credit 


Special  Instructor 
H.  Rozovsky,  b.sg,(qu.) 

Instructors 
P.  Chmara,  b.a.sc. 

G.  A.  Cox,  A.R.S.M.,  b.sc.(lond.) 
R.  W.  Mancantelli 

H.  H.  Merritt,  b.sc.  (qu.) 


8 College  View  Ave. 

318  Glen  Rd. 
297  Chaplin  Cres. 
25  Rowse  Gres. 
23  Oriole  Rd. 


INSTITUTE  OF  AEROPHYSIGS 


Director;  Head  of  the  Department  of  Aeronautical  Engineering  and 
Aerophysics,  School  of  Graduate  Studies;  Professor  of  Aeronautical 
Engineering. 


G.  N.  Patterson,  b.sc.(.\lta,),  m.a.,  ph.d.,  ll.d.,  f.r.ae.s., 

F.C.A.I.,  F.I.A.S.,  F.R.s.c.  17  Langmuir  Cres. 

Professor  of  Aeronautical  Engineering 
B.  Etkin,  m.a.sc.,  f.c.a.i.  9 Stevens  Ave. 


Associate  Professors  of  Aeronautical  Engineering 

I.  I.  Glass,  m.a.sc.,  ph.d.  6 De  Quincy  Blvd. 

H.  S.  Ribner,  b.s.(cal.i.t.),  m.s.,  ph.d.(wash.)  66  Transwell  Ave. 

Assistant  Professors  of  Aeronautical  Engineering 

J.  H.  De  Leeuw,  m.s.  in  a. e. (Georgia),  dipl.ing. (delft) 

PH.D.  47  Felbrigg  Ave. 

G.  K.  Korbagher,  dipl.ing. (Berlin),  ph.d. (Braunschweig) 

14  Acton  Ave. 

E.  D.  PoppLETON,  m.sc.(lond.),  d.i.g.  160  Greenfield  Ave.,  Apt.  110 


Scientific  Consultants  and  Special  Lecturers 
W.  Czerwinski,  dip.eng.(lwow)  65  Lascelles  Blvd. 

R.  D.  Hiscocks,  M.B.E.,  B.A.SC.,  F.C.A.I.  Box  28,  Schomberg 

G.  W.  Johnston,  m.a.sc.,  ph.d.  30  Dincy  Cres. 


Demonstrators 
M.  Y.  Baroudi,  s.b.(m.i.t.) 

G.  F.  Bremner,  b.a.sc. 

E.  O.  Gadamer,  m.a. 

G.  R.  Ludwig,  m.a.sc. 

G.  S.  Ram,  b.sg.(nagpur),  s.m.(m.i.t.) 
H Y.  T.  Wong,  b.a.sc. 


835  Royal  York  Rd.  S. 
688  Sheppard  Ave.,  Apt.  310 
116  Shaftesbury  St. 
134  Lawton  Ave.,  Apt.  205 
826  Sheppard  Ave. 
278  Augusta  Ave. 
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APPLIED  SCIENCE  AND  ENGINEERING 


SPECIAL  LECTURER 

W.  O.  C.  Miller,  b.a.sc.  Room  2400,  25  King  St.  W. 

Special  Lecturer  in  Engineering  Law 

PROFESSORS  OF  OTHER  FACULTIES  GIVING  INSTRUCTION 
TO  STUDENTS  IN  APPLIED  SCIENCE 

Professors 

C.  Barnes,  m.sg. (leeds),  ph.d.  (Physics)  164  St.  Leonards  Ave. 

F.  E.  Beamish,  m.a.,  f.r.s.c.  (Chemistry)  277  Heath  St.  E. 

M.  F.  Crawford,  b.a.(west.),  m.a.,  ph.d.,  f.r.s.c.  (Physics) 

143  Heath  St.  E. 

D.  B.  De  Lury,  m.a.,  ph.d.  (Mathematics)  7 Browside  Ave. 

D.  A.  S.  Fraser,  m.a.,  a.m.,  ph.d. (pring.)  (Mathematics) 

4 Donwoods  Gr. 

Miss  M.  A.  Fritz,  b.a.(mcg.),  m.a.,  ph.d.,  f.r.s.c.  (Geol.  Sciences) 

388  Brunswick  Ave. 

T.  G.  Graham,  m.b.e.,  b.a.sc.  (Bus.  Admin.)  14  Wainwright  Dr. 

H.  J.  C.  Ireton,  M.A.,  PH.D.  (Physics)  76  Lonsdale  Rd. 

G.  B.  Langford,  b.a.sc.,  ph.d. (corn.),  f.r.s.c.,  p.eng 

(Geol.  Sciences)  21  Lamport  Ave. 

W.  Line,  o.b.e.,  b.sc.(mt.a),  m.a.(alta.),  ph.d.(lond.)  (Psychology) 

321  Bloor  St.  W. 

Marcus  Long,  m.a.,  ph.d. (Philosophy)  209  Lawrence  Ave.  E. 

R.  L McIntosh,  m.b.e.,  b.a.,  m.sg. (dal.),  ph.d.(mcg.),  f.r.s.c. 

(Chemistry)  134  Roxborough  Dr. 

W.  W.  Moorhouse,  m.a.,  ph.d. (col.)  (Geol.  Sciences) 

138  Islington  Ave.  N.,  Islington 

G.  DE  B.  Robinson,  m.b.e.,  b.a.,  ph.d. (cantab.), f.r.s.c.  (Mathematics) 

20  Whitehall  Rd. 

J.  G.  Stryland,  ph.d.  (amst.)  (Physics)  2259  Avenue  Rd. 

W.  H.  Watson,  m.a.(edin.),  ph.d.(edin.),  (cantab.),  f.r.s.c. 

(Physics)  9 Oaklawn  Gdns. 

W.  J.  Webber,  b.a.(cantab.)  (Mathematics)  18  Kappele  Ave. 

H.  L.  Welsh,  m.a,.  ph.d.  (Physics)  112  Glencairn  Ave. 

F.  E.  W.  Wetmore,  b.sg.(n.b.),  m.a.,  ph.d.,  f.r.s.c.  (Chemistry) 

191  Bay  view  Ave. 

J.  T.  Wilson,  o.b.e.,  b.a.,  m.a. (cantab.),  ph.d.(princ.),  f.r.s.c. 

(Physics)  29  Roxborough  St.  E. 

Associate  Professors 

Miss  E.  J.  Allin,  m.a.,  ph.d.  (Physics)  36  Willowbank  Blvd. 

R.  E.  Deane,  b.a.sc. (b.c.),  ph.d.  (Geol.  Sciences) 

276  Lawrence  Ave.  E. 

G.  F.  D.  Duff,  m.a.,  ph.d. (pring.)  (Mathematics)  36  McNaim  Ave. 

A.  G.  H.  Hallett,  b.a.,  ph.d. (cantab)  (Physics)  12  Meredith  Cres. 
J.  N.  P.  Hume,  m.a.,  ph.d.  (Physics)  51  Overton  Gres.,  Don  Mills 

D.  G.  Ivey,  m.a. (b.c.),  ph.d.(notre  dame)  (Physics) 

34  Yewfield  Cres.,  Don  Mills 
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Mrs.  C.  C.  Krieger-Dunaj,  m.a.,  ph.d.  (Mathematics) 

448  Spadina  Rd. 

M.  W.  Lister,  m.a.,  d.phil.(oxon.)  (Chemistry)  145  Farnham  Ave. 
R.  W.  McKay,  m.a.,  ph.d.  (Physics)  2 Havergal  Gdns. 

K.  G,  Mcneill,  m.a.,  d.phil.(oxon.)  (Physics) 

Apt.  206,  Oxton  Court,  130  Oriole  Parkway 

E.  W.  Nuffield,  b.a.,  ph.d.  (Geol.  Sciences) 

Thorncrest  Village,  Islington 

R.  B.  Potts,  b. sc. (Adelaide),  ph.d.(oxon.')  (Mathematics) 

72  Colbeck  St. 

F.  G.  Smith,  m. sc. (man.),  ph.d.  (Geol.  Sciences) 

32  Pheasant  Lane,  Thorncrest  Village 
J.  C.  Sawatsky,  b.a.(man.),  m.a.,  PHD..  (Bus.  Admin.) 

144  MacLean  Ave. 

W.  S.  Thomson,  b.com.,  m.a.(cantab.)  (Bus.  Admin.) 

87  Vaughan  Rd.,  Richmond  Hill 


Assistant  Professors 

F.  W.  Beales,  m.a.(cantab.),  ph.d.  (Geol.  Sciences)  97  Avenue  Rd. 
F.  N.  Beard,  b.com.,  c.a.  (Pol.  Econ.)  1 The  Wynd 

W.  A.  Beckett,  m.a.  (Bus.  Admin.)  183  Fairholme  Ave. 

W.  J.  R.  Crosby,  m.a.,  ph.d.  (Mathematics)  268  The  Queensway 

Miss  K.  M.  Crossley,  b.a.  (Physics)  76  Duplex  Ave. 

M.  J.  Dignam,  b.a.,  ph.d.  (Chemistry)  111  Highbourne  Rd. 

D.  H.  Gorman,  b.sc.(n.b.),  ph.d.  (Geol.  Sciences)  69  Northdale  Blvd. 
W.  H.  Gross,  b.sc.(bc.),  m.a.,  ph.d.  (Geol.  Sciences) 

25  Whitney  Ave. 

R.  S.  Harris,  m.a.,  ph.d. (migh.),  (English)  305  Inglewood  Dr. 

P.  A.  Peach,  b.sc.(edin.),  m.a.,  ph.d.  (Geol.  Sciences) 

21  Touraine  Ave. 

J.  V.  PoAPST,  m.com.(mcg.)  (Bus.  Admin.)  203  Lord  Seaton  Dr. 

P.  G.  Rooney,  b.sc.(alta.),  ph.d.(cal.i.t.)  (Mathematics) 

160  York  Mills  Rd. 


F.  G.  Smith,  m.sc.(man.),  ph.d.  (Geol.  Sciences) 

32  Pheasant  Lane,  Thorncrest  Village 
N.  R.  Steenberg,  M.G.,  m.sc.(qu.),  d.phil. (oxon)  (Physics) 

32  Broadleaf  Rd.,  Don  Mills 
J.  A.  Steketee,  w.i. (delft),  ph.d.  (Mathematics) 

310  Hounslow  Ave.,  Willowdale 
A.  H.  Wallace,  m.a.(edin.),  ph.d.(st.  and.)  (Mathematics) 

86  Deerfield  Rd.,  Scarborough 
R.  Wormleighton,  b.a.,  ph.d.(princ.)  (Mathematics) 

224  St.  George  St. 


SECTION  IV.  HISTORICAL  SKETCH 


The  Legislative  Assembly  of  the  Province  of  Ontario  during  the  Ses- 
sion of  1877  gave  its  sanction  to  the  establishment  of  a School  of 
Practical  Science  on  the  basis  proposed  in  the  memorandum  of  the 
Minister  of  Education  confirmed  by  the  Lieutenant-Governor  in  Council 
on  the  3rd  day  of  February,  1877. 

By  the  scheme  thus  approved  the  Government  effected  an  arrangement 
with  the  Council  of  University  College  whereby  the  instruction  given  by 
its  professors  and  lecturers  in  all  departments  of  science  embraced  in  the 
work  of  the  School  was  made  available  to  students  of  the  School.  This 
arrangement  was  brought  to  an  end  in  1889  by  the  transfer  of  the  de- 
partments of  science,  above  referred  to,  from  University  College  to  the 
University  of  Toronto  under  the  operation  of  the  University  Federation 
Act.  In  order  that  the  students  of  the  School  might  continue  to  enjoy 
the  advantage  of  the  instruction  of  the  above  departments,  the  Senate 
of  the  University  of  Toronto  passed  a statute  in  October,  1889,  affiliating 
the  School  with  the  University.  The  statute  was  confirmed  by  the 
Lieutenant-Governor  on  the  30th  day  of  October,  1889. 

By  an  Order-in-Council,  approved  by  the  Lieutenant-Governor  on  the 
6th  day  of  November,  1889,  a Principal  was  appointed,  and  the  manage- 
ment of  the  School  was  entrusted  to  a council  composed  of  the  Principal 
as  chairman,  and  the  Professors,  Lecturers,  and  Demonstrators  appointed 
in  the  Teaching  Faculty  of  the  School. 

On  December  14th,  1900,  the  Senate,  by  statute  subsequently  ap- 
proved by  the  Lieutenant-Governor  in  Council,  established  a Faculty  of 
Applied  Science  and  Engineering  but  without  assuming  any  liability  for 
its  support  or  maintenance.  Under  this  statute  the  teaching  staff  and 
examiners  of  the  School  of  Practical  Science  became  the  teaching  staff 
and  examiners  of  the  Faculty,  although  the  University  retained  the  right 
to  appoint  the  examiners  for  the  Bachelor  of  Applied  Science  and  pro- 
fessional degrees.  By  the  University  Act  of  1906  the  School  of  Practical 
Science  became  the  Faculty  of  Applied  Science  and  Engineering  of  the 
University  of  Toronto. 

On  April  8th,  1892,  the  Senate  of  the  University  established  the  De- 
gree of  B.A.Sc.,  which  was  open  to  those  who  held  the  Diploma  of  the 
School  and  were  prepared  to  devote  a fourth  year  to  advanced  work.  In 
the  Session  of  1909-1910  a new  course  extending  over  four  years  and 
leading  to  the  Degree  of  B.A.Sc.,  came  into  operation,  taking  the  place 
of  the  long  established  diploma  course  of  three  years,  which  came  to  an 
end  in  the  Session  1910-1911.  In  the  session  1923-24  the  degree  was 
changed  to  B.  Arch,  for  the  students  graduating  in  Architecture.  On 
July  1,  1948,  the  School  of  Architecture  was  separated  from  the  Faculty 
and  became  an  independent  School  with  its  own  Director  and  Council. 

With  the  end  of  the  Second  World  War  during  the  summer  of  1945 
the  University  was  faced  with  the  difficult  problem  of  providing  aocom- 
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modation  for  almost  double  the  number  of  students  that  had  been  regis- 
tered in  the  previous  year.  Through  the  efforts  of  the  Chairman  of  the 
Board  of  Governors  and  the  President,  the  University  leased  from  the 
Grown  part  of  the  large  shell-filling  plant  at  Ajax,  twenty-five  miles 
east  of  Toronto,  to  relieve  the  heavy  demand  for  space  at  Queen’s  Park. 
Because  it  became  evident,  at  an  early  stage,  that  a relatively  large  num- 
ber of  students  would  register  in  the  Faculty  of  Applied  Science  and 
Engineering,  it  was  decided  that  the  work  of  the  First  and  Second  Years 
of  this  Faculty  should  be  given  at  Ajax. 

A special  First  Year  session  with  approximately  1400  students  com- 
menced at  Ajax  on  January  14,  1946.  In  the  regular  1946-47  session 
both  First  and  Second  Year  instruction,  except  Second  Year  in  Archi- 
tecture, was  given  at  Ajax  with  1800  registered  in  the  First  Year  and 
1500  in  the  Second  Year.  In  the  1947-48  session  the  enrolment  at  Ajax 
consisted  of  1200  students  in  the  First  Year  and  1400  in  the  Second 
Year.  In  the  session  1948-49,  600  were  registered  at  Ajax  in  the  First 
Year  and  975  in  the  Second  Year.  All  other  instruction  was  given  in 
Toronto. 

To  provide  for  this  self-contained  University  community  at  Ajax, 
there  were  446  acres  and  111  buildings.  The  University  operated  such 
services  as  central  heating,  road  maintenance,  water  supply,  sewage  dis- 
posal, fire  department,  transportation,  post  office,  laundry,  private  hos- 
pital, cafeteria,  tuck  shop  and  barber  shop.  Former  production-line 
buildings  were  altered  to  accommodate  37  lecture  rooms,  20  draughting 
rooms  and  14  laboratories.  In  the  1946-47  session,  2300  students  were 
in  residence,  in  1947-48  there  were  1800  students  and  in  1948-49  there 
were  900.  Student  life  at  Ajax  compared  favourably  with  that  in  To- 
ronto, excellent  accommodation  being  provided  for  a general  circulating 
library,  a technical  library.  Hart  House  Ajax,  the  Athletic  Association, 
the  Health  Service,  Students’  Administrative  Council,  Advisory  Bureau 
for  Ex-Service  Students,  and  a small  chapel. 

With  the  completion  of  the  Wallberg  Building  and  the  extension  of 
the  Mechanical  Building,  additional  accommodation  became  available 
on  the  Queen’s  Park  Campus,  and  this  fact  coupled  with  the  decrease 
in  numbers  entering  each  year  brought  about  the  closing  of  Ajax  on 
May  31,  1949. 


SECTION  V.  ADMISSION  AND  REGISTRATION 


Inquiries  about  admission  to  this  Faculty  should  be  sent  to  the 
Registrar  of  the  University. 


RESTRICTION  OF  REGISTRATION 

For  the  Session  1959-60  registration  in  the  Faculty  of  Applied  Science 
and  Engineering  will  be  limited  in  the  First  Year  to  approximately 
725  students  and  the  right  is  also  reserved  to  limit  the  number  of 
students  admitted  to  any  course  in  the  Faculty.  Students  admitted  to 
advanced  standing  in  the  Second  Year  will  be  limited  to  approximately 
40,  in  the  Third  Year  to  approximately  20,  and  in  the  Fourth  Year  to 
approximately  60.  These  restrictions  will  remain  in  force  until  addi- 
tional accommodation  and  facilites  become  available. 

GENERAL 

1.  Candidates  for  admission  to  the  Faculty  of  Applied  Science  and 
Engineering  must  submit  the  certificates  listed  below  as  evidence  that 
they  are  qualified  to  take  one  of  the  courses  of  instruction  and  proceed 
to  a degree.  The  procedure  for  application  and  registration  is  described 
in  paragraph  8 below. 

A candidate  of  mature  age  (twenty-five  years  or  older  on  October  1st 
of  the  session  to  which  admission  is  sought)  may  request  special  con- 
sideration if  he  or  she  has  not  completed  in  full  the  published  Grade  XIII 
(or  equivalent)  requirements.  Such  an  applicant  must  submit  a birth 
certificate  at  the  time  of  application. 

A student  who  has  twice  failed  the  work  of  his  first  year  at  this  or 
another  university  shall  not  be  granted  admission  to  any  course. 

2.  In  general,  the  holding  of  any  of  the  following  classes  of  certificate 
will  constitute  qualification  for  admission  to  this  Faculty. 

(a)  The  Ontario  Grade  XIII  certificate  as  described  in  paragraph 
3 below. 

(b)  Certificates  of  having  passed  certain  equivalent  examinations 
as  described  in  paragraph  5 below. 

(c)  Certificates  of  undergraduate  work  in  other  universities.  See 
admission  to  advanced  standing,  paragraphs  6 and  7 below.. 

The  Senate  will  consider  applications  for  the  recognition  of  certificates 
other  than  those  mentioned  as  occasion  may  require.  Such  certificates 
must  be  accompanied  by  an  official  statement  of  the  marks  in  the  various 
subjects  upon  which  the  certificate  was  granted. 
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3.  Requirements  for  applicants  presenting  Ontario  certificates. 
Grade  XIII 

Standing  is  required  on  nine  examinations  as  follows: 


English: 

Literature 

Composition 

Mathematics: 

Algebra 

Geometry 

Trigonometry 

Science: 

Chemistry 

Physics 

One  of: 

French 

German 

Greek 

Italian 

Latin 

Spanish 

Authors 
> and 

Composition 

To  be  admitted  applicants  must  have  standing  on  the  nine  papers  with 
an  overall  average  of  at  least  64%. 

Applicants  for  admission  to  the  course  in  Engineering  Physics,  in 
addition  to  meeting  the  general  requirements,  must  have  an  average  of 
at  least  75%  in  the  four  papers:  Algebra,  Geometry,  Trigonometry  and 
Physics.  Those  intending  to  pursue  work  in  Aeronautical  Engineering 
will  register  in  Engineering  Physics,  in  which  course  an  option  is  offered 
in  the  Third  and  Fourth  Years.  For  further  information  see  page  63. 

4.  All  applicants  are  required  to  submit  evidence  acceptable  to  the 
University  of  Toronto  of  facility  in  English.  The  following  evidence  is 
acceptable. 

(a)  Standing,  in  accordance  with  the  General  Admission  Require- 
ments, in  English  in  the  Ontario  Grade  XIII  Certificate,  or 
other  certificates  recognized  by  the  University  of  Toronto 
as  equivalent. 

(b)  The  Certificate  of  Proficiency  in  English  issued  by  the  Uni- 
versities of  Cambridge  or  Michigan,  or  satisfactory  achieve- 
ment in  the  University  of  Michigan  English  Language  Test. 
(Details  regarding  the  foregoing  may  be  secured  from  the 
Registrar,  University  of  Toronto.) 

The  University  is  prepared  to  consider  other  evidence  that  may  be 
submitted. 


EQUIVALENT  CERTIFICATES 

5. Certificates  of  the  following  examinations  recognized  as  equivalent 
in  value  to  the  Ontario  Grade  XIII  certificate,  generally  known  as 
Senior  Matriculation,  may  be  accepted  in  so  far  as  they  meet  the  admis- 
sion requirements  of  the  University  of  Toronto  in  subjects  and  per- 
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centages  and  conform  to  the  admission  requirements  of  the  universities 
of  the  respective  provinces.  A candidate  applying  for  admission  on  such 
certificates  must  submit  an  official  statement  of  the  marks  upon  which 
these  certificates  were  awarded. 

Quebec 

Quebec  Senior  High  School  Leaving  certificate ; the  Senior 
Matriculation  certificate  of  McGill  University. 

Manitoba,  Saskatchewan,  Alberta 

Senior  (Grade  XII)  Matriculation  certificate. 

British  Columbia 

The  Senior  Matriculation  certificate. 

New  Brunswick,  Newfoundland,  Nova  Scotia,  Prince  Edward 
Island 

Senior  Matriculation  Certificate  of  the  Cdmmon  Examining 
Board  of  their  respective  Departments  of  Education.  Second 
and  Third  Year  Certificates  of  Prince  of  Wales  College  are  also 
accepted  from  Prince  Edward  Island. 

England  and  Wales 

Passes  in  the  General  Certificate  of  Education,  Advanced  level  in 
a mathematical  subject  and  in  either  Physics  or  Chemistry;  passes 
at  the  Ordinary  level  in  English  Language,  English  Literature,  a 
language  other  than  English  and  in  either  Physics  or  Chemistry, 
whichever  one  is  not  submitted  at  Advanced  level. 

United  States  of  America 

A United  States  High  School  Graduation  Diploma  will  not 
admit  an  applicant  to  this  Faculty. 

First  Year  College  credits  in  the  required  subjects  from 
accredited  institutions  will  be  accepted  for  admission,  provided 
satisfactory  standing  is  obtained  and  the  approximate  number  of 
semester  hours  of  credit  obtained  as  indicated: 

English  (including  an  intensive  course 


in  Literature)  6 

Algebra  3 

Analytical  Geometry  3 

Plane  Trigonometry  3 

Physics  3 

Chemistry  3 

A language  other  than  English  6 


ADMISSION  TO  ADVANCED  STANDING 

6.  An  undergraduate  of  another  university  may  be  admitted  to 
advanced  standing  on  such  conditions  as  the  Senate,  on  the  recom- 
mendation of  the  Council  of  the  Faculty,  may  prescribe. 


ADMISSION  AND  REGISTRATION 
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7.  An  applicant  for  admission  to  advanced  standing  must  submit 
with  his  application  for  admission;  (1)  an  ofl&cial  transcript  of  his 
record  in  the  University  from  which  he  wishes  to  transfer,  showing  in 
detail  the  courses  which  he  has  completed,  with  his  standing  in  each; 
(2)  certificate  of  honourable  dismissal;  (3)  calendar  of  the  university 
giving  a full  description  of  these  courses. 

PROCEDURE  FOR  APPLICATION  AND  REGISTRATION 

8.  Candidates  for  admission  should  apply  to  the  Registrar  of  the 
University  for  forms  of  applications  for  admission;  they  are  required  to 
fill  in  these  forms  in  duplicate  and  return  them  to  the  Registrar  not 
later  than  September  1st,  together  with  the  following:  (a)  the  Ontario 
Grade  XIII  certificate;  {b)  any  other  evidence  of  ability  to  take  the 
work  proposed.  Failure  to  make  early  application  will  result  in  delay 
and  inconvenience  for  the  candidate. 

9.  Every  person  admitted  to  the  University  as  an  undergraduate  must, 
at  the  time  of  his  or  her  first  medical  examination  by  the  University 
Health  Service,  present  satisfactory  evidence  of  successful  vaccination, 
or  must  be  vaccinated  by  the  examining  physician. 

10.  Every  student  must  register  in  person  with  the  Secretary  of  the 
Faculty  as  prescribed  on  page  5 of  the  Calendar. 

11.  A student  who  fails  to  resgister  as  prescribed  in  clause  10,  must 
petition  the  Council  for  permission  to  register  late  and  a penalty  of 
$10.00  will  be  imposed. 


SPECIAL  STUDENTS 

Graduates  of  the  University  of  Toronto  and  of  recognized  universities 
who  wish  to  take  one  or  more  undergraduate  subjects  may  be  registered 
as  special  students  in  the  Faculty  of  Applied  Science  and  Engineering, 
subject  to  the  approval  of  the  teaching  department  concerned.  Applica- 
tion must  be  made  to  the  Secretary  of  the  Faculty. 

RESIDENCE  ACCOMMODATION 

There  is  a University  Men’s  Residence  (Devonshire  House)  for  which 
men  undergraduates  are  eligible  but  which  can  accommodate  only  a 
small  percentage  of  them.  Early  application  is  advisable.  Apply  to  the 
Secretary,  Men’s  Residences,  Simcoe  Hall. 

Each  of  the  four  Arts  Colleges  also  maintains  a Men’s  Residence  into 
which  some  engineering  students  are  accepted.  Further  information  may 
be  obtained  from: 

University  College — Dean  of  Men 
Victoria  College — Senior  Tutor 
Trinity  College — Registrar,  Trinity  College 
St.  Michael’s  College — The  Superior 
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The  Housing  Service  in  the  Students’  Administrative  Council  Building 
assists  students  in  finding  convenient  lodgings. 

CHILDREN  OF  WAR  DEAD  (EDUCATION  ASSISTANCE)  ACT 

Children  of  War  Dead  (Education  Assistance)  Act  provides  fees  and 
monthly  allowances  for  children  of  veterans  whose  death  was  attributable 
to  military  service.  Enquiries  should  be  directed  to  the  nearest  District 
OflSce  of  the  Department  of  Veterans  Affairs. 


SECTION  VI.  FEES,  DEPOSITS  AND  EXPENSES 

FEES 

1.  A student  who  desires  to  enrol  in  the  Faculty  of  Applied  Science 
and  Engineering  is  required  to  pay  at  least  the  First  Term  Instalment  of 
fees  on  or  before  the  opening  date  of  the  session,  and  before  he  can 
receive  his  registration  card  from  the  Secretary  of  the  Faculty.  The 
amount  of  the  First  Term  Instalment  of  fees  or  of  the  Total  Fee  for  the 
session  may  be  ascertained  from  the  schedule  of  fees  below. 

2.  The  Second  Term  Instalment  of  fees,  if  not  already  paid,  is  pay- 
able on  or  before  January  15th.  After  this  date  an  additional  fee  of  $3.00 
per  month  or  portion  thereof  (not  exceeding  $10.00),  will  be  imposed 
until  the  whole  amount  is  paid.  All  fees  for  the  session  must  have  been 
paid  in  full  before  the  student  can  be  admitted  to  the  annual 
examinations. 

3.  In  order  to  avoid  delay  in  registration  at  the  opening  of  the  session 
it  is  recommended  that  at  least  the  First  Term  Instalment  of  fees  be 
forwarded  by  mail  as  early  as  possible  in  September,  together  with  a 
form,  in  duplicate,  to  be  provided  by  the  Secretary  of  the  Faculty  and 
filled  out  by  the  student,  giving  his  full  name,  course,  year,  etc. 

4.  University  fees  are  payable  at  the  Office  of  the  Chief  Accountant, 
Simcoe  Hall,  which  will  be  open  for  the  receipt  of  fees  from  9 a.m.  to  5 
p.m.  daily  from  September  8th  to  22nd  (Saturdays,  September  12th  and 
19th,  9 a.m.  to  12  noon),  and  from  9 a.m.  to  1 p.m.  daily  except  Satur- 
day during  the  remainder  of  the  session.  Cheques  in  payment  of  these 
fees  should  be  made  payable  to  the  University  of  Toronto  at  par  in 
Toronto. 

5.  Each  undergraduate  enrolled  in  the  Faculty  of  Applied  Science 
and  Engineering  must  pay  annual  fees  to  the  Chief  Accountant  according 
to  the  schedule  below;  the  total  fee  in  each  case  is  made  up  of  the 
academic  fee  and  incidental  fees;  all  incidental  fees  are  payable  in  the 
first  term. 


Schedule  of  Fees 


Men 


Academic 

•Academic 

tinci-  Total  Fee 

dental  (if  paid  in  one 

First 

Term 

Second 

Term 

Year 

Fee 

Fees  instalment) 

Instalment 

Instalment 

I-IV 

$550 

$54  $604 

$329 

$278 

I-IV 

$550 

Women 

$31  $581 

$306 

$278 

*The  Academic  Fee  includes  the  following  fees:  — 

Tuition;  Library  and  Laboratory  Supply;  one  Annual  Examination;  Laboratory 
Fee;  Physical  Education;  and  Degree. 
tThese  Incidental  Fees  include  the  following  fees:—; 

For  men — Hart  House;  Students’  Administrative  Council;  Athletic;  Health 
Service;  Engineering  Society;  Faculty  Athletic  Association. 

For  women — Students’  Administrative  Coxmcil;  Athletic;  Health  Service; 
Engineering  Society. 


25 


26 


APPLIED  SCIENCE  AND  ENGINEERING 


6.  A LATE  REGISTRATION  FEE  OF  $10.00  TO  BE  ASSESSED 
AGAINST  ANY  STUDENT  WHO  REGISTERS  AFTER  THE  LAST 
DATE  OF  NORMAL  REGISTRATION  IN  HIS  FACULTY  OR 
SCHOOL. 

OTHER  UNIVERSITY  FEES 

7.  Each  student  is  required  to  pay  to  the  Chief  Accountant  at  the 
opening  of  the  session,  or  as  otherwise  specified,  such  of  the  following 
fees  as  may  be  required  of  him. 

EQUIVALENT  CERTIFICATE  FEE 

8.  Each  student  who  has  been  admitted  to  the  First  Year  upon  a cer- 
tificate or  certificates  granted  outside  the  Province  of  Ontario  and  cover- 
ing all  or  any  part  of  the  admission  requirements,  must  pay  a fee  of  $5.00. 

ADVANCED  STANDING  FEE 

9.  Each  student  who  has  been  admitted  to  advanced  standing  from 
another  university  or  college,  must  pay  a fee  of  $10.00. 

SPECIAL  PHYSICAL  EDUCATION  FEE 

10.  Each  student  who  has  neglected  to  complete  satisfactorily  the 
course  in  Physical  Education  of  the  First  Year,  and  who  must  take  this 
work  during  the  Second  Year  of  his  or  her  attendance  must  pay  a fee 
of  $50.00. 

SUPPLEMENTAL  EXAMINATION  FEES 

11.  Each  candidate  for  a supplemental  examination  is  required  to 
pay  a fee  to  the  Chief  Accountant  not  later  than  August  9th.  The  fee 
is  $10.00  for  one  subject  and  $5  for  each  additional  subject,  including 
laboratory  supplemental.  For  each  supplemental  examination  in  a 
laboratory  subject  requiring  special  supervision,  there  is  an  additional 
fee  of  $10.00.  The  additional  laboratory  supplemental  fee  should  not  be 
paid  until  the  candidate  is  notified  by  the  Secretary. 

SPECIAL  STUDENTS  FEES 

12.  The  fee  is  $75.00  per  subject,  payable  to  the  Chief  Accountant. 

SUMMARY  OF  STUDENTS’  EXPENSES 

13.  The  following  approximate  statement  of  expenses  will  give  the 
student  a general  idea  of  the  cost  of  obtaining  an  education  in  the 
Faculty  of  Applied  Science  and  Engineering  in  the  University  of 
Toronto,  exclusive  of  personal  expenses:  — 


1.  Fees,  see  schedule,  page  25. 

2.  Board  and  Lodging,  per  week  $20.00  up 

3.  Books  and  instruments,  per  year  about  $100 


SECTION  VII.  COURSES  AND  DEGREES 


1.  At  the  time  of  registration  in  the  Faculty,  the  applicant  is  required 
to  indicate  the  graduating  course  in  which  he  intends  to  proceed  to  a 
degree.  There  are  nine  courses  in  Engineering,  from  which  the  selection 
may  be  made,  viz., 

Civil  Engineering  (Course  1), 

Mining  Engineering  (Course  2), 

Mechanical  Engineering  (Course  3), 

Industrial  Engineering  (Course  4), 

Engineering  Physics  (Course  5), 

Chemical  Engineering  and  Applied  Chemistry  (Course  6), 
Electrical  Engineering  (Course  7), 

Metallurgical  Engineering  (Course  8), 

Applied  Geology  (Course  9), 

Aeronautical  Engineering  (see  page  63). 

2.  The  Degree  of  Bachelor  of  Applied  Science  will  be  awarded  to 
students  who  complete  one  of  the  above  courses. 

3.  The  courses  extend  over  four  academic  years.  A student  must  pass 
in  the  work  of  each  academic  year  before  proceeding  to  the  work  of  the 
next.  See  Sec.  IX. 

4.  If,  for  any  reason,  an  undergraduate  wishes  to  change  his  course, 
he  must  petition  the  Faculty  Council  and  obtain  its  approval.  Such 
petition  should  be  submitted  by  September  15. 

5.  Students  must  conform  to  all  lecture  room  and  laboratory  regu- 
lations. Reports,  briefs,  theses,  and  drawings  become  the  property  of 
the  Council  to  dispose  of  as  it  may  see  fit.  Drawings,  briefs,  and  field 
notes  will  not  be  accepted  unless  they  have  been  made  at  the  time  and 
place  provided  in  the  time-table. 

6.  The  curricula  of  the  courses  of  instruction  are  given  in  Sec.  VIII. 

7.  Examinations  are  conducted  as  explained  in  Sec.  IX. 

8.  Students  in  Civil  Engineering,  Mining  Engineering,  Mechanical 
Engineering,  Industrial  Engineering,  Chemical  Engineering,  Electrical 
Engineering,  Metallurgical  Engineering  and  Applied  Geology  are 
required  to  have  practical  experience  in  offices,  shops,  or  field,  before 
their  degree  is  granted.  Students  are  asked  to  submit  certificates  of  this 
experience  as  soon  as  possible  after  the  completion  of  each  period  of 
work.  (See  Sec.  VIII.) 

GRADUATE  STUDY  AND  RESEARCH 

Facilities  are  available  in  the  Departments  of  the  Faculty,  for  grad- 
uates with  good  records  of  this  University  or  of  another  University  of 
comparable  standing,  for  post-graduate  study  and  research  leading  to 
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the  degrees  of  Master  of  Applied  Science  (M.A.Sc.)  and  Doctor  of 
Philosophy  (Ph.D.).  For  further  information  see  the  Calendar  of  the 
School  of  Graduate  Studies.  In  some  cases  financial  support  for  equip- 
ment and  salaries  of  research  assistants  may  be  obtained  through  the 
School  of  Engineering  Research,  an  organization  within  the  Faculty 
established  by  the  late  Dean  Ellis  in  1917. 

Bursaries  and  Scholarships  for  graduate  students  are  available  in 
limited  number  as  shown  on  page  127.  Many  part-time  demonstrator- 
ships are  open  which  permit  post-graduate  work  towards  a degree. 

INTERIM  HIGH  SCHOOL  ASSISTANT’S  CERTIFICATE,  TYPE  A 

Graduation  in  Engineering  Physics  is  accepted  by  the  Ontario  College 
of  Education  as  meeting  the  academic  requirements  for  admission  to  the 
course  leading  to  a Type  A certificate  in  Mathematics  and  Physics. 

Graduation  in  Civil  Engineering,  Mechanical  Engineering,  Chemical 
Engineering,  Electrical  Engineering  and  Metallurgical  Engineering  with 
an  average  of  66%  or  more  in  the  final  year  is  accepted  by  the  Ontario 
College  of  Education  as  meeting  the  academic  requirements  for  admission 
to  the  course  leading  to  a Type  A Certificate  in  Applied  Science. 

ASSOCIATIONS  OF  PROFESSIONAL  ENGINEERS 

Graduation  from  the  Faculty  of  Applied  Science  and  Engineering 
leads  to  registration  as  a Professional  Engineer  in  the  various  Asso- 
ciations of  Professional  Engineers  throughout  Canada. 


SECTION  VIII.  CURRICULUM 


The  courses  of  instruction  are  designed  to  give  the  student  a thorough 
grounding  in  the  fundamentals  of  engineering,  and,  in  addition,  sufi&cient 
familiarity  with  the  practical  application  of  the  principles  to  make  him 
useful  upon  graduation.  The  courses  are  very  similar  in  the  First  Year 
with  the  exception  of  Engineering  Physics.  In  the  succeeding  years 
specialization  develops  to  some  extent  with  provision  in  the  Third  and 
Fourth  years  for  optional  subjects  in  some  of  the  graduating  courses. 

In  the  teaching  of  fundamentals,  instruction  is  not  confined  wholly  to 
Applied  Science.  As  the  future  engineer  is  vitally  concerned  with  the 
development  of  the  country,  it  is  essential  that  he  be  instructed  in  the 
rudiments  of  economics,  administration,  and  business,  which,  with  his 
scientific  training,  will  enable  him  to  increase  his  usefulness  to  the  full. 

Recognizing  the  growing  emphasis  of  outstanding  engineers  and  of  the 
great  professional  organizations  on  the  importance  of  breadth  in  engi- 
neering education,  this  Faculty  liberalized  its  curricula,  eflFective  with 
the  session  1944-45.  The  subjects  that  are  considered  to  belong  to  the 
liberal  system,  involving  about  6 per  cent  of  the  total  time  of  four 
undergraduate  years,  are  the  following:  English,  Economics,  Modern 
World  History,  Political  Science  and  Philosophy  of  Science. 

Care  has  been  taken  to  co-ordinate  the  liberal  studies  of  the  cur- 
riculum in  such  a manner  as  to  form  an  integrated  whole.  Each  derives 
support  from  those  that  have  gone  before  and  is  the  better  understood 
by  reason  of  them. 

While  a knowledge  of  these  subjects  does  not  form  a part  of  the 
technical  equipment  of  the  engineer,  it  does  add  markedly  to  his  ability 
to  function  as  a broadly  educated  and  effective  citizen  and  thereby 
advances  the  prestige  of  his  profession  and  himself  in  the  mind  of  the 
general  public. 

The  student  who  thoughtfully  attends  to  what  is  offered  in  this  so- 
called  humanistic-social  programme  and  follows  it  by  self-directed  read- 
ing and  reflection  will  without  question  add  notably  to  his  qualifications 
for  ultimate  professional  leadership.  He  will  be  the  better  able  to  dis- 
charge the  double  obligation  laid  upon  him — to  perform  his  technical 
duties  efficiently  and  honourably  and  equally  to  contribute  to  the  poli- 
tical, social,  and  cultural  welfare  of  the  community  and  country  in 
which  he  lives. 

In  some  graduating  courses,  laboratory  work  in  the  Fourth  Year  con- 
sists of  the  investigation  of  some  specific  problem.  In  all  instances,  the 
student’s  knowledge  of  the  original  literature  and  primary  sources  of 
information  is  extended,  and  he  is  given  a very  desirable  and  useful 
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training  in  methods  of  research.  In  this  way  the  undergraduate  course  is 
linked  with  the  graduate  courses  and  with  the  work  of  the  School  of 
Engineering  Research  (page  28). 

As  part  of  the  laboratory  instruction,  excursions  to  places  of  technical 
interest,  both  in  Toronto  and  elsewhere,  are  arranged  by  the  staff.  These 
excursions  are  treated  as  laboratory  periods  with  the  same  requirements 
as  to  attendance  and  reports. 

On  the  following  pages  of  this  section,  the  curriculum  for  each  course 
is  set  forth  in  detail.  The  time  devoted  to  lectures  and  practical  work  is 
indicated  as  accurately  as  possible,  but  is  subject  to  modification  as 
occasion  may  require.  The  programme  and  regulations  regarding  the 
courses  of  study  and  examination,  contained  in  this  Calendar,  hold  good 
for  this  academic  year  only,  and  the  Faculty  of  Applied  Science  and  Engi- 
neering does  not  bind  itself  to  adhere  for  the  whole  period  of  a student’s 
course  to  the  conditions  here  laid  down. 

Communications  relating  to  curricula,  instruction,  and  examinations 
in  the  Faculty  of  Applied  Science  and  Engineering  should  be  sent  to 
the  Secretary  of  the  Faculty. 

For  information  regarding  the  courses  of  study  leading  to  the  post- 
graduate degrees.  Master  of  Applied  Science,  and  Doctor  of  Philosophy, 
see  the  calendar  of  the  School  of  Graduate  Studies,  which  gives  full 
particulars. 


FIRST  YEAR  CURRICULUM 

The  courses  in  Mechanical  Engineering.  Industrial  Engineering, 
Chemical  Engineering,  Electrical  Engineering  and  Metallurgical  Engi- 
neering, designated  as  Division  A have  a common  First  Year  and  the 
courses  in  Civil  Engineering,  Mining  Engineering  and  Applied  Geology 
have  a common  First  Year  differing  from  that  of  Division  A only  in 
that  Surveying  is  included.  The  First  Year  curriculum  in  Engineering 
Physics  is  designated  as  Division  G. 

A student,  on  petition  to  the  Council,  may  be  permitted  to  change 
his  course  at  the  end  of  the  First  Year. 


FIRST  YEAR  CURRICULUM 


Division  A 

Mechanical  Engineering 
Industrial  Engineering 
Chemical  Engineering 
Electrical  Engineering 
Metallurgical  Engineering 


Division  B 

Civil  Engineering 
AND  Mining  Engineering 
Applied  Geology 


CURRICULUM 
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First  Year  Subjects 
Divisions  A & B 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

221,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

275 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Analytical  Geometry 

492,  275 

1 

) 

1 

] 

Calculus 

490,  275 

2 

2 

Descriptive  Geometry 

269 

1 

J 

1 

J 

Physics: 

Electricity 

330 

2 

2 

1 

Mechanics 

20 

2 

. o 

2 

1 

l Q 

Structure  and  Properties 

O 

r o 

1 

of  Matter 

676,  677 

2 

, 

2 

J 

Physical  Education 

640 

- 

2 

- 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying  (Division  B only) . . . 

710,  712 

1 

3 

Division  C 
Engineering  Physics 


First  Year  Subjects 
Division  C 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemistry 

223,  222 

2 

3 

2 

3 

Engineering  Problems 

and  Drawing 

276 

- 

6 

- 

6 

English 

610 

1 

- 

1 

- 

Political  Science 

323 

1 

- 

1 

- 

Mathematics: 

Algebra  and  Geometry 

502,  276 

2 

- 

2 

- 

Calculus 

503.  276 

2 

- 

2 

- 

Descriptive  Geometry 

269 

1 

- 

1 

- 

Physics: 

Electricity 

331 

2 

- 

2 

- 

Statics 

21 

2 

- 

- 

- 

Properties  of  Matter; 

Mechanics  and  Heat 

650,  651 

3 

4 

3 

4 

Physical  Education 

640 

2 

2 
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CIVIL  ENGINEERING 
(Course  1) 

The  normal  course  in  Civil  Engineering  has  been  so  designed  as  to  be 
broad  and  comprehensive,  with  a view  to  meeting  not  only  the  needs  of 
those  who  have  definitely  decided  to  enter  this  branch  of  the  profession, 
but  also  of  those  who  desire  a technical  training  of  such  a basic  character 
as  to  enable  them  to  enter  various  other  fields  of  technical  employment. 
Concurrent  with  the  instruction  in  engineering  subjects,  sufficient  atten- 
tion is  given  to  economic,  legal,  and  administrative  matters  to  make  the 
graduate  in  this  course  fitted  to  enter  not  only  upon  such  work  as 
Municipal  Engineering,  Sanitary  Engineering,  Highway  Engineering, 
Railway  Engineering,  Geodetic  Surveying,  Structural  Engineering,  and 
Hydraulic  Engineering,  but  also  upon  administrative  and  executive  work 
in  both  engineering  and  industrial  undertakings. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  ben  assigned  to  the  subjects  referring  to  a 
more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  111). 
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Second  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Physics 

70,  71 

1 

U 

1 

1| 

Calculus 

491 

2 

- 

2 

- 

Descriptive  Geometry 

272 

2 

- 

- 

- 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

u 

Engineering  Chemistry . . 

Engineering  Problems 

226 

2 

- 

— 

— 

and  Drawing 

284 

- 

9 

- 

6 

Least  Squares 

494 

- 

- 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Physical  Metallurgy 

538 

- 

- 

2 

- 

Practical  Astronomy 

200 

1 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

714,  716 

1 

3 

1 

2 
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Third  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Elasticity 

33 

1 

_ 

1 

- 

Cements  and  Concrete 

35,  44 

1 

3 

1 

- 

Structural  Engineering 

Engineering  Problems 

28 

2 

- 

2 

- 

and  Drawing 

297 

- 

12 

- 

9 

Business 

310 

- 

- 

1 

- 

Construction  Surveying 

718 

- 

- 

2 

- 

Control  Surveys  and  Mapping  . 

201 

- 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Engineering  Geology 

382,  383 

2 

2 

2 

2 

Engineering  Thermodynamics. . 

434 

2 

- 

1 

- 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Modern  World  History 

324 

2 

- 

2 

- 

Photogrammetry 

75 

1 

- 

- 

- 

Physical  Metallurgy 

538 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Survey  Camp 

720 

~ 

— 

“ 

Students  in  Civil  Engineering  are  required  to  state  not  later  than 
June  30th  following  the  completion  of  their  Third  Year  the  options  they 
desire  to  pursue  in  the  Fourth  Year.  Permission  to  enter  upon  an  option 
must  be  sought  from  the  Council.  This  may  be  withheld  if  the  number  of 
students  offering,  or  conditions  existing  at  the  time,  render  it  impracticable 
to  give  this  work. 
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Fourth  Year  Subjects 
Course  1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Construction  Management .... 

45 

_ 

_ 

1 

_ 

Engineering  Law 

314 

1 

- 

- 

- 

English 

611 

1 

- 

1 

- 

Highway  Engineering 

217 

1 

- 

2 

- 

Hydraulic  Engineering 

Municipal  Administration 

445,  446 

2 

3 

2 

3 

and  Contracts 

216 

- 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Reinforced  Concrete 

41,  42 

2 

1 

1 2 

Sanitary  Engineering 

214,  215 

1 

3 

1 

3 

Thesis  and  Public  Speaking* , . . 

730 

1 

- 

1 

- 

Town  and  Regional  Planning.  . 

And  either  of  the  following 
groups  of  subjects: 

218 

1 

Group  A 

Mechanics  of  Materials 

Soil  Mechanics 

38 

- 

3 

- 

3 

and  Foundations 

40,  50 

2 

- 

1 

3 

Structural  Design 

43,  299 

1 

3 

1 

3 

Theory  of  Structures 

36,  37 

2 

n 

2 

u 

Group  B 

Adjustment  of  Observations.  . . 

523 

- 

- 

- 

3 

Astronomy 

202,  203 

1 

3 

- 

- 

Geodesy 

204,  205 

- 

- 

2 

3 

Photogrammetry 

Soil  Mechanics  and 

77,  78 

1 

3 

1 

3 

Foundations 

49,  50 

1 

- 

1 

3 

Survey  Camp 

721 

- 

- 

- 

- 

Town  and  Regional  Planning  . . 

219,  220 

1 

3 

- 

- 

*Topic  for  Thesis  must  be  submitted  by  each  student  for  approval  not 
later  than  Oct.  15,  and  preferably  by  the  beginning  of  the  first  term. 
The  final  date  for  submission  of  completed,  typed  thesis  is  the  last  day 
of  the  first  term. 
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MINING  ENGINEERING 
(Course  2) 

The  course  in  Mining  Engineering  provides  a broad  training  in  the 
fundamentals  of  engineering. 

The  graduate  is  therefore  well  prepared  to  enter  any  of  the  many 
phases  of  the  mineral  industry  such  as  the  exploration  and  development 
of  new  mineral  areas,  the  mining  of  mineral  deposits  by  both  surface  and 
underground  methods,  and  the  milling  and  metallurgical  treatment  of 
the  ores  and  products.  The  field  of  the  engineer  in  the  mining  of  precious 
metals,  copper,  lead,  zinc  and  nickel  in  Canada  is  now  augmented  by 
the  production  of  iron,  titanium  and  uranium.  Engineering  is  also  in- 
creasingly important  in  the  mining  and  treatment  of  industrial  minerals 
such  as  asbestos,  limestone  and  gypsum.  Moreover,  the  expanding  world 
market  for  mineral  products  is  necessitating  the  utilization  of  ore  deposits 
which  require  the  application  of  the  most  advanced  technological  methods. 

The  course  in  Mining  combines  in  well  balanced  proportions,  studies 
in  the  fields  of  mathematics,  geology,  chemistry,  structures,  mechanics, 
electricity,  metallurgy,  and  economics  and  business,  together  with  courses 
having  particular  reference  to  mining.  In  view  of  the  large  proportion  of 
mining  graduates  employed  in  production  and  supervision,  the  adminis- 
trative viewpoint  is  emphasized  throughout  the  course. 

With  such  diversified  training,  the  Mining  Engineer  is  capable  of 
successful  participation  in  all  branches  of  industry  and  commerce. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.^  Analytical  Geometry,  492, 
page  111. 
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Second  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Calculus 

491 

2 

- 

2 

- 

Chemistry 

224 

2 

- 

- 

- 

Economics . . . . . . 

311 

2 

- 

2 

- 

Electric  Circuits  and  Machines 

347,  348 

1 

- 

2 

1| 

Engineering  Problems 

and  Drawing 

287 

u 

— 

n 

Historical  and  Stratigraphic 
Geology 

393 

_ 

_ 

2 

1 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 
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Second  Year  Subjects 
Course  2 — Continued 

1 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Mining 

165 

_ 

_ 

1 

2 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

2 

3 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

715,  717 

1 

3 

2 

2 

Hours  per  week 


Third  Year  Subjects 
Course  2 

Subject 

No. 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Cements  and  Concrete 

Elementary  Structural 

35 

1 

- 

1 

— 

Engineering 

Engineering  Problems 

29 

1 

— 

1 

“ 

and  Drawing 

Fluid  Flow  and  Pumping 

298 

“ 

3 

Systems 

454,  455 

3 

3 

- 

- 

Geological  Field  Work 

411 

- 

- 

- 

- 

Heat  Engines,  Theory 

427,  428 

1 

- 

1 

3 

Metallurgy 

539 

- 

- 

1 

- 

Mineral  Dressing. 

180,  182 

2 

- 

2 

6 

Mining. 

168 

3 

- 

- 

- 

Mining  Laboratory 

169 

- 

3 

- 

2 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Summer  Essays 

192 

- 

2 

- 

- 

Survey  Camp 

720 

- 

- 

- 

- 

'rheory  of  Measurements 

190 

1 

- 

- 

- 

Wet  Analysis 

162 

- 

3 

- 

3 
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Fourth  Year  Subjects 
Course  2 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

English 

Glacial  Geology 

611 

1 

- 

1 

- 

and  Ground  Water 

384,  412 

1 

- 

1 

- 

Hydraulics 

451 

- 

- 

1 

- 

Machine  Design 

469,  470 

1 

- 

1 

3 

Metallurgy 

Mine  Operation 

555,  556 

1 

- 

1 

3 

and  Administration 

170,  172 

2 

2 

2 

6 

Mineral  Deposits 

399 

2 

- 

2 

- 

Mine  Ventilation 

175,  176 

2 

3 

- 

- 

Mining  Geology 

405 

- 

- 

2 

- 

Ore  Dressing 

183,  184 

1 

6 

1 

- 

Physical  Metallurgy 

538 

- 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403 

2 

1 

- 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

- 

- 

6 
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MECHANICAL  ENGINEERING 
(Course  3) 

The  mechanical  engineer  is  concerned  with  the  production  and  the 
use  of  power,  and  it  is  part  of  his  work  to  design  and  manufacture  suit- 
able machinery  for  this  purpose,  and  to  install  and  operate  it.  The  in- 
ternal combustion  engine  and  the  steam  turbine  are  the  products  of  his 
effort,  and  he  applies  these  prime  movers  to  automobiles,  aeroplanes, 
locomotives,  and  other  purposes.  His  work  also  includes  the  design  of 
water  turbines  and  their  use  in  hydro-electric  systems. 

Other  branches  of  his  work  are  the  making  of  designs  for  air  com- 
pressors, machine  tools,  pumps,  refrigerating  machines  and  their  appli- 
cation to  storage  warehouses  and  ice-making,  heating  and  ventilating 
equipment,  materials-handling  and  conveying  plants,  and  generally  all 
mechanical  work.  General  industrial  and  administrative  problems  are 
considered. 

The  course  of  study  has  been  devised  to  equip  men  for  work  in  the 
general  field  of  mechanical  engineering. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.^  Analytical  Geometry,  492, 
page  111. 
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Second  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits . . . 

367,  368 

- 

- 

2 

Calculus 

491 

2 

- 

2 

- 

Dynamics  of  Machines 

465,  466 

3 

u 

3 

U 

Economics 

311 

2 

- 

2 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

226 

2 

- 

- 

- 

Engineering  Problems 

and  Drawing 

286 

_ 

6 

_ 

6 

Heat  Engines,  Elementary 

420 

- 

- 

2 

- 

Mechanical  Engineering 

461 

1 

- 

- 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Physical  Metallurgy 

564,  565 

2 

- 

2 

u 

Practical  Experience 

690 

- 

- 

- 

- 

Treatment  of  Technical  Data . . 

449 

— 

“ 

2 

— 
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Third  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Business 

310 

_ 

_ 

1 

_ 

Differential  Equations 

511 

2 

- 

2 

- 

Electronics 

345,  346 

2 

- 

- 

Electrical  Machines 

377,  378 

2 

u 

2 

3 

Fluid  Mechanics 

440,  441 

2 

- 

2 

3 

Heat  Engineering 

422 

2 

- 

1 

- 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

3 

Machine  Design 

467,  468 

2 

4i 

2 

6 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Engineering 

30,  296 

2 

3 

2 

3 

Fourth  Year  Subjects 
Course  3 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Mathematics 

in  Engineering 

520 

1 

3 

2 

3 

Engineering  Law 

314 

1 

- 

- 

- 

English 

611 

1 

- 

1 

- 

Heat  Engine  Laboratory 

426 

- 

3 

- 

5 

Heat  Power  Engineering 

424 

2 

- 

2 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

Hydraulics 

443,  444 

2 

3 

2 

6 

Industrial  Alanagement 

315 

1 

- 

- 

- 

Internal  Combustion 

425 

1 

- 

1 

- 

Machine  Design 

473,  474 

2 

5 

2 

5 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Reinforced  Concrete 

46,  300 

2 

3 

- 

- 

Thesis 

730 

■ 

1 

■ 

1 
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ENGINEERING  AND  BUSINESS 
(Course  4) 

The  course  in  Engineering  and  Business  is  to.  be,  superseded  by  the 
course  in  Industrial  Engineering,  which  may  be  found  elsewhere  in 
the  calendar.  (Page  41.) 

Students  in  Engineering  and  Business  who  have  successfully  com- 
pleted the  third  year  will  proceed  under  the  curriculum  given  here  for 
Fourth  Year  Course  4 (Engineering  and  Business),  and  will  be  eligible 
for  graduation  in  Engineering  and  Business.  Students  who  have  success- 
fully completed  second  year  in  Engineering  and  Business,  or  who  have 
failed  third  year  and  have  been  permitted  to  repeat  it  in  the  1959-60 
session,  will  follow  the  transitional  curricula  in  Industrial  Engineering 
as  set  forth  for  Third  Year,  Session  of  1959-60  and  Fourth  Year, 
1960-61,  and  will  be  eligible  for  graduation  in  Industrial  Engineering. 
Students  who  have  successfully  completed  the  first  year  in  Engineering 
and  Business,  or  who  have  failed  second  year  and  have  been  permitted 
to  repeat  it,  will  follow  the  Industrial  Engineering  curriculum,  entering 
second  year. 

The  subjects  of  instruction  for  Fourth  Year  Course  4 (Engineering  and 
Business)  are  shown  in  the  following  table.  In  this  table,  reference 
numbers  have  been  assigned  to  the  subjects  referring  to  a more  detailed 
description  of  each,  e.g..  Electric  Machines  342,  343,  page  91. 


Hours  per  week 

Fourth  Year  Subjects 
Course  4 

Subject 

No. 

First 

lerm 

Second  Term 

(1956-60  only) 

Lect. 

Lab. 

Lect. 

Lab. 

Business  Policy 

309 

3 

2 

3 

2 

Electric  Machines 

342,  343 

2 

3 

- 

- 

Engineering  Law 

314 

1 

- 

- 

- 

English 

611 

1 

- 

1 

- 

Industrial  Management  B 

328 

2 

3 

2 

3 

Industrial  Psychology 

329 

2 

- 

2 

- 

Illumination  and  Acoustics.  . . . 

91,  92 

2 

3 

2 

3 

Manufacturing  Processes 

476,  477 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

559,  560 

1 

- 

1 

I2 

Practical  Experience 

690 

- 

- 

- 

- 

Structural  Engineering 

47,  301 

2 

- 

2 

3 

Thesis 

730 

2 
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INDUSTRIAL  ENGINEERING 
(Course  4) 

The  Industrial  Engineering  course,  like  the  other  engineering  courses 
at  the  University  of  Toronto,  is  primarily  an  education  for  the  profes- 
sion of  engineering.  The  student  is  given  a substantial  foundation  in 
science  and  mathematics,  and  in  such  fundamental  engineering  subjects 
as  fluid  mechanics,  applied  thermodynamics,  electricity,  mechanics  of 
materials  and  machine  design. 

At  the  same  time,  the  Industrial  Engineering  student  undertakes  a 
specialization  in  industrial  and  engineering  analysis.  This  includes 
studies  in  probability  and  statistics,  numerical  analysis,  operations  re- 
search, data  processing  and  control  theory.  Emphasis  is  placed  on  the 
application  of  these  methods  in  both  the  economic  and  technical  aspects 
of  industry,  and  in  automatic  systems.  The  student  is  also  introduced  to 
such  studies  as  organizational  structure,  financial  control  and  industrial 
psychology. 

The  course  in  Industrial  Engineering  is  to  supersede  the  course  in 
Engineering  and  Business.  Students  in  the  latter  course  who  have  success- 
fully completed  the  third  year  will  proceed  under  the  curriculum  given 
elsewhere  (Page  40)  for  Fourth  Year  Course  4 (Engineering  and  Busi- 
ness) and  will  be  eligible  for  graduation  in  Engineering  and  Business. 
Students  who  have  successfully  completed  second  year  in  Engineering 
and  Business,  or  who  have  failed  third  year  and  have  been  permitted  to 
repeat  it  in  the  1959-60  session,  will  follow  the  transitional  curricula 
in  Industrial  Engineering  as  set  forth  for  Third  Year,  Session  of 
1959-60  and  Fourth  Year,  1960-61,  and  will  be  eligible  for  graduation 
in  Industrial  Engineering.  Students  who  have  successfully  completed  the 
first  year  in  Engineering  and  Business,  or  who  have  failed  second  year 
and  have  been  permitted  to  repeat  it,  will  follow  the  Industrial 
Engineering  curriculum,  entering  second  year. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g..  Calculus  491,  page  111. 
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Second  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits . . . 

367, 368 

_ 

_ 

2 

U 

Calculus 

491 

2 

- 

2 

- 

Dynamics 

22 

- 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electricity 

338,  334 

2 

3 

- 

- 

Engineering  Chemistry 

Engineering  Problems  and 

226 

2 

— 

— 

- 

Drawing 

288 

- 

6 

- 

6 

Mechanical  Engineering 

463, 464 

2 

- 

2 

3 

Mechanics  of  Materials 

23,31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Probability  and  Statistics 

512,513 

2 

3 

2 

3 

Physical  Metallurgy 

564, 565 

2 

■ 

2 

1| 

Third  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Accounting 

306 

2 

- 

2 

_ 

Differential  Equations 

511 

2 

- 

2 

- 

Electronics 

Elementary  Structural 

345,  346 

2 

1^ 

*“ 

— 

Engineering 

29,  298 

1 

3 

1 

3 

Fluid  Mechanics 

440, 441 

2 

3 

2 

- 

Heat  Engines,  Theory 

435,  423 

- 

- 

2 

3 

Industrial  Psychology 

327 

- 

- 

2 

- 

Machine  Design 

467,  468 

2 

3 

2 

3 

Modern  World  History 

324 

2 

- 

2 

- 

Numerical  Analysis 

514,515 

2 

3 

2 

3 

Practical  Experience 

690 

■ 

_ 

The  Second  Year  Subjects  shown  above  will  commence  in  the  session 

1959- 60. 

The  Third  Year  Subjects  shown  above  will  commence  in  the  session 

1960- 61. 

(See  page  44  for  Third  Year,  session  1959-60.) 
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Fourth  Year  Subjects 
Course  4 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Elementary  Control  Theory .... 

480, 481 

2 

3 

2 

3 

Electric  Machines 

342,  343 

2 

3 

- 

- 

Engineering  Data  Processing . . . 

678,  679 

2 

3 

- 

- 

Engineering  Law 

314 

1 

- 

- 

- 

English 

611 

1 

1 

- 

Industrial  Management 

320,322 

2 

3 

2 

3 

Manufacturing  Processes 

476,  477 

- 

- 

2 

3 

Operations  Research  I 

482, 483 

2 

3 

2 

3 

Operations  Research  II 

484, 485 

- 

- 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Thesis 

730 

2 

2 

The  Fourth  Year  subjects,  as  shown  above,  will  commence  in  the 
session  1961-62. 

(For  Fourth  Year,  session  1960-61,  see  page  44.) 
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Hours  per  week 

Third  Year  Subjects 
Course  4 

Subject 

No. 

First  Term 

Second  Term 

Session  1959-60  Only 

Lect. 

Lab. 

Lect. 

Lab. 

Differential  Equations 

507 

1 

- 

1 

— 

Electronics 

345,  346 

2 

1 i 

2 

- 

- 

Elementary  Structural 

Engineering 

29,  298 

1 

3 

1 

3 

Fluid  Mechanics 

440, 441 

2 

3 

2 

- 

Heat  Engines,  Theory 

435, 423 

- 

- 

2 

3 

Industrial  Psychology 

327 

- 

- 

2 

- 

Machine  Design 

467, 468 

2 

3 

2 

3 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Probability^and  Statistics 

512,513 

2 

3 

2 

3 

Fourth  Year  Subjects 
Course  4 

Session  1960-61  Only 

Subject 

No. 

Hours  pe 

First  Term 

:r  week 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Elementary  Control  Theory .... 

480, 481 

2 

3 

2 

3 

Electric  Machines 

342,  343 

2 

3 

- 

- 

Engineering  Law 

314 

1 

- 

- 

- 

English 

611 

1 

- 

1 

- 

Industrial  Management 

320,  322 

2 

3 

2 

3 

Manufacturing  Processes 

476, 477 

2 

3 

2 

3 

Numerical  Analysis 

514,515 

2 

3 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

564, 565 

2 

- 

2 

u 

Practical  Experience 

690 

- 

- 

- 

- 

Thesis ^ . . 

730 

2 

2 
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ENGINEERING  PHYSICS 
(Course  5) 

Admission  to  and  promotion  in  this  course  is  granted  only  to  students 
who  meet  the  special  requirements  set  forth  on  page  21  of  this  Calendar. 

The  course  is  designed  to  afford  a training  in  Mathematics  and  Physics 
beyond  that  which  it  is  possible  to  give  in  the  other  undergraduate 
courses  in  engineering.  It  is  believed  that  a wider  and  more  thorough 
acquaintance  with  the  basic  sciences  will  bring  to  the  student  a readier 
appreciation  of  the  nature  of  the  technical  problems  with  which  he  will 
later  be  confronted  and  a greater  facility  in  the  solution  of  them.  A 
course  of  the  kind  offered  should  consequently  be  of  particular  value  to 
those  who  desire  to  enter  governmental  or  industrial  research  labora- 
tories, or  who  wish  to  engage  in  any  original  work  of  investigation  or 
development  in  the  field  of  applied  physics. 

Throughout  the  four  years  of  the  course  an  effort  is  made  to  maintain 
the  practical  point  of  view  in  the  theoretical  instruction.  This  is  effected, 
in  part,  by  adopting  wherever  possible  the  engineering  viewpoint  in  the 
teaching  of  mathematical  and  scientific  subjects,  and,  in  part,  by  the 
inclusion  of  certain  basic  engineering  instruction. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g..  Algebra  and  Calculus,  502, 
page  112. 

FIRST  YEAR  CURRICULUM— DIVISION  C,  page  31 


Second  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Differential  Calculus 

504 

2 

_ 

2 

_ 

Dynamics 

25 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electric  Circuits 

354,  356 

2 

n 

2 

Inorganic  Chemistry 

Integral  Calculus  and 

237 

1 

2 

— 

Differential  Equations 

505 

2 

- 

2 

- 

Mathematical  Problems 

495  • 

- 

3 

- 

3 

Mechanics  of  Materials 

24,  31 

2 

- 

1 

3 

Physical  Chemistry 

238 

2 

- 

1 

- 

Physics 

Probability  and 

652,  655 

3 

6 

3 

3 

Numerical  Methods 

501 

2 

- 

2 

- 

Third  Year  Subjects 
Course  5 

Hours  per  week 

Subject 

First  Term 

Second  Term 

No. 

Lect. 

Lab. 

Lect. 

Lab. 

Advanced  Mechanics 

27 

2 

- 

2 

- 

Differential  Equations 

509 

1 

1 

1 

1 

Electronics 

366, 379 

2 

- 

2 

H 

Modern  World  History 

324 

2 

- 

2 

Physical  Laboratory 

659 

- 

3 

- 

3 

Thermodynamics  and  Kinetic 
Theory 

657 

2 

_ 

2 

— 

Theory  of  Functions 

508 

1 

1 

1 

1 

And  one  of  the  following  options  which  must  be  continued  in  the  Fourth 
Year. 


Option  5a,  Aeronautics 

Aircraft  Design 

10,  11 

- 

~ 

1 

3 

Aircraft  Propulsion 

9,14 

2 

- 

2 

1 

Analysis  of  Aircraft  Structures. 

7,8 

2 

3 

1 

Fluid  Mechanics 

12, 15 

2 

H 

2 

u 

Physical  Metallurgy 

561 

1 

1 

- 

Option  5c,  Chemical 

Chemical  Theory  B 

240 

2 

2 

Chemical  Laboratory 

249 

- 

6 

- 

6 

Fluid  Mechanics 

12, 15 

2 

I2 

2 

u 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Option  5e,  Electricity 

I2 

Acoustics 

97,98 

2 

- 

- 

Electrical  Machines 

377,  378 

2 

n 

2 

3 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids . . . 

656 

1 

- 

1 

- 

Option  5g,  Geophysics 

Physical  Geology 

381 

- 

3 

- 

- 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Physical  Metallurgy 

561 

1 

- 

1 

- ■ 

Physics  of  Solids  and  Fluids . . . 

656 

1 

- 

1 

- 

Physics  of  the  Earth 

674 

1 

- 

1 

- 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Option  5m,  Physical  Metallurgy 

Crystallography 

390 

1 

- 

1 

- 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

533,  534 

2 

3 

2 

3 

Physics  of  Solids  and  Fluids . . . 

656 

1 

— 

1 

- 

Option  5n,  Atomic  Energy 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561,  534 

1 

3 

1 

3 

Fluid  Mechanics 

12, 15 

2 

I2 

2 

u 

Option  5s,  X-Rays  and 
Spectroscopy 

Crystallography 

390 

1 

1 

Geometrical  Optics 

660, 661 

1 

3 

1 

- 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 

Physics  of  Solids  and  Fluids . . . 

656 

1 

— 

1 

— 

Option  5t,  Thermodynamics 

u 

Fluid  Mechanics 

12,  15 

2 

2 

Heat  Engineering 

422,  423 

2 

3 

2 

3 

Machine  Design 

471,472 

1 

3 

1 

3 

Physical  Metallurgy 

561 

1 

- 

1 

- 
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Students  in  Engineering  Physics  are  required  to  state  at  the  beginning 
of  the  Third  Year  the  options  they  desire  to  pursue  in  the  Third  and  Fourth 
Years.  Permission  to  enter  upon  an  option  must  be  sought  from  the 
Council.  This  may  be  withheld  if  the  number  of  students  offering,  or 
conditions  existing  at  the  time,  render  it  impracticable  to  give  this  work. 


Fourth  Year  Subjects 
Course  5 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5a,  Aeronautics 

Aircraft  Propulsion 

9,  14 

2 

1 

2 

1 

Aircraft  Design 

3,4 

2 

3 

2 

3 

Analysis  of  Aircraft  Structures. 

5,  6 

2 

3 

2 

3 

Applied  Aerodynamics 

1,  2 

2 

4^ 

2 

4| 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

English 

611 

1 

- 

1 

- 

Gas  Dynamics 

13,  16 

2 

u 

2 

u 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis  Seminar 

730 

- 

- 

1 

- 

Option  5c,  Chemical 

Atomic  Physics 

663 

3 

3 

Chem.  Eng.  Laboratory 

252 

- 

6 

- 

9 

Chem.  Eng.  Thermodynamics 
and  Kinetics 

256 

2 

2 

Differential  Equations  of 
Mathematical  Physics 

521 

2 

2 

Diffusion  and  Mass  Transfer,  . 

261 

2 

- 

2 

- 

English 

611 

1 

- 

1 

- 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Organic  Chemistry 

250,  258 

2 

3 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis 

730 

— 

— 

— 
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Hours  per  week 


Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5e,  Electricity 

Atomic  Physics 

663 

3 

- 

3 

- 

Circuit  Analysis 

350 

2 

- 

2 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Communications  II 

362,  363 

- 

- 

3 

3 

Communications  III 

371 

- 

- 

2 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

- 

2 

- 

Electric  Control  Systems 

357,  358 

2 

u 

1 

n 

English 

611 

1 

- 

1 

- 

Electromagnetic  Theory, 

Applied 

365 

2 

- 

2 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

- 

- 

- 

- 

Option  5gy  Geophysics 

Atomic  Physics 

663 

3 

- 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

- 

2 

- 

Electromagnetic  Theory, 

Applied 

365 

2 

- 

2 

- 

English 

611 

1 

- 

1 

- 

Geophysics 

670,  672 

2 

6 

2 

6 

Glacial  Geology 

384 

1 

- 

1 

- 

Mineral  Deposits 

399 

2 

- 

2 

- 

Petroleum  Geology 

407,  408 

2 

- 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physics  of  the  Earth 

675 

1 

- 

1 

- 

Thesis 

730 

- 

- 

- 

- 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Option  5m j Physical  Metallurgy 
Atomic  Physics 

663 

3 

3 

Communications  I 

360,  361 

3 

3 

- 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electromagnetic  Theory, 

Applied 

365 

2 

_ 

2 

English 

611 

1 

- 

1 

- 

Metal  Physics  Seminar 

563 

- 

3 

- 

3 

Operational  Methods 

364 

2 

- 

2 

- 

Physical  Metallurgy 

557,  562 

2 

- 

2 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis 

730 

- 

- 

- 

- 

X-Ray  Crystallography 

415 

- 

- 

2 

- 

Option  5n,  Atomic  Energy 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

Electric  Control  Systems 

357,  358 

2 

u 

1 

H 

Electromagnetic  Theory, 

Applied . 

365 

2 

2 

— 

English 

611 

1 

- 

1 

- 

Gas  Dynamics 

13,  16 

2 

2 

U 

Heat  Transfer 

433 

1 

- 

1 

- 

Nuclear  Reactor  Theory 

664 

2 

- 

2 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

6 

- 

6 

Thesis 

730 

— 

“ 
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Fourth  Year  Subjects 
Course  5 — Continued 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Options  Ss,  X-Rays 
and  Spectroscopy 

Analysis  of  Materials  by 
Spectrographic  and  X-Ray 
Methods 

669 

1 

1 

Atomic  Physics 

663 

3 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

<;> 

Electromagnetic  Theory, 
Applied 

365 

2 

_ 

2 

_ 

English 

611 

1 

- 

1 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Optics,  Advanced 

666 

2 

- 

2 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Laboratory 

665 

- 

9 

- 

9 

Thesis 

730 

- 

- 

- 

- 

Option  5t,  Thermodynamics 
Atomic  Physics 

663 

3 

3 

Differential  Equations  of 

Mathematical  Physics 

521 

2 

2 

English 

611 

1 

- 

1 

- 

Gas  Dynamics 

13,  16 

2 

u 

2 

Heat  Engineering  Laboratory,  . 

426 

- 

3 

- 

3 

Heat  Power  Engineering 

430 

1 

- 

1 

- 

Heat  Transfer 

433 

1 

- 

1 

- 

Refrigeration  and 

Air  Conditioning 

429 

1 

1 

_ 

Internal  Combustion  Engines.  . 

425 

1 

- 

1 

- 

Machine  Design 

478 

1 

- 

1 

- 

Operational  Methods 

364 

2 

- 

2 

- 

Philosophy  of  Science 

Thesis 

326 

730 

2 

— 

Vibration  Engineering 

99,  100 

1 

3 

1 

3 
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CHEMICAL  ENGINEERING  AND  APPLIED  CHEMISTRY 
(Course  6) 

The  chemical  engineer  is  concerned  with  the  development  and  opera- 
tion of  processes  by  means  of  which  matter  is  chemically  altered  to  a 
more  useful  form,  and  in  the  design,  construction,  operation  and  man- 
agement of  plant  in  which  to  effect  such  changes.  Apart  from  such 
obviously  chemical  processes  as  those  concerned  with  the  production  of 
acids,  alkalis,  salts,  petroleum,  rubber  products,  pulp  and  paper,  ex- 
plosives, paints  and  varnishes,  soap,  plastics,  etc.,  there  are  many  indus- 
trial processes  where  chemistry  plays  a part,  or  where  a knowledge  of 
chemistry  is  valuable.  There  is  thus  a wide  field  of  endeavour  for  the 
chemical  engineer.  In  order  to  equip  a student  to  enter  this  field,  the 
course  in  chemical  engineering  is  intended  to  provide  the  student  with 
training  in  the  principles  of  the  major  divisions  of  chemistry  and 
chemical  engineering,  together  with  an  understanding  of  such  other 
engineering  subjects  as  thermodynamics,  hydraulics,  electricity,  mechan- 
ics of  materials,  and  machine  design. 

As  part  of  the  work  of  the  Fourth  Year  each  student  is  assigned  a 
problem  involving  original  investigation,  in  order  to  let  him  apply  to 
some  extent  what  he  has  learned,  and  to  introduce  him  to  the  chemical 
literature.  It  also  serves  as  an  introduction  to  research  for  those  who  are 
attracted  to  it,  and  who,  because  of  their  basic  training  are  equipped  to 
carry  on  research  in  chemistry  or  chemical  engineering  at  the  graduate 
level  or  in  laboratories  outside  the  university. 

For  those  students  considering  taking  up  the  teaching  of  science  as  a 
profession,  the  nature  and  extent  of  the  thesis  subject  in  the  Fourth 
Year  may  be  modified  to  allow  the  student  to  take  such  other  in- 
struction as  may  be  necessary  to  shorten  the  time  required  before  be- 
coming professionally  qualified. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g..  Analytical  Geometry,  492, 
page  111. 
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Second  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Analytical  Chemistry 

232,  233 

2 

9 

- 

- 

Laboratory 

229 

- 

- 

- 

- 

Calculus 

491,  287 

2 

2 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

375,  376 

2 

3 

2 

3 

Industrial  Chemistry 

230,  235 

2 

- 

1 

12 

Inorganic  Chemistry 

231 

1 

- 

2 

- 

Mechanics  of  Materials 

23 

2 

- 

2 

- 

Organic  Chemistry 

234 

1 

- 

2 

- 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

“ 

~ 

Third  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Chemical  Laboratory 

249 

_ 

6 

_ 

6 

Chemical  Theory  A 

239 

1 

- 

1 

- 

Chemical  Theory  B 

240 

2 

- 

2 

- 

Differential  Equations ........ 

507 

1 

~ 

1 

- 

Electrochemistry 

246,  247 

2 

- 

- 

Heat  Engines,  Theory 

431,  423 

2 

- 

- 

3 

Industrial  Chemistry 

Introduction  to  Mass 

241 

— 

3 

and  Heat  Transfer 

242 

2 

2 

3 

Modem  World  History 

324 

2 

- 

2 

- 

Organic  Chemistry 

244,  245 

2 

9 

2 

6 

Practical  Experience 

690 

- 

- 

- 

- 

Public  Speaking 

319 

1 

1 

■ 
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Fourth  Year  Subjects 
Course  6 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Applied  Mathematics  in 

Chemical  Engineering 

255 

3 

Chemical  Engineering  Thermo- 
dynamics and  Kinetics 

256 

2 

2 

Chemical  Engineering 

Laboratory 

251 

_ 

10 

_ 

_ 

Chemical  Plant  Design 

254 

1 

- 

- 

3 

Engineering  Law 

314 

1 

- 

- 

- 

English 

611 

1 

- 

- 

- 

Fluid  Mechanics 

452,  453 

2 

3 

- 

- 

Industrial  Management 

315 

1 

- 

- 

- 

Machine  Design 

478,  470 

2 

- 

2 

3 

Mass  Transfer  Operations 

253 

2 

- 

2 

- 

Organic  Chemistry 

257 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

— 

3 

— 

18 
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ELECTRICAL  ENGINEERING 
(Course  7) 

In  following  his  profession,  an  electrical  engineer  will  find  necessary  a 
knowledge  of  many  fields  in  addition  to  that  of  applying  things  electrical 
for  the  benefit  of  humanity.  For  this  reason  the  course  includes  not  only 
mathematics,  mechanics,  physics  and  chemistry,  but  also  heat  engines, 
hydraulics,  theory  of  mechanisms,  machine  design,  business,  economics, 
engineering  law,  and  other  non-electrical  subjects. 

In  the  electrical  field  much  time  is  given  to  the  calculation  of  circuits 
of  electric,  magnetic,  and  dielectric  types,  methods  of  measurement  of 
various  quantities  in  direct  and  alternating  current  circuits,  theory  of 
generators,  motors,  magnets,  and  other  apparatus,  design,  electrical  trans- 
mission of  energy,  and  many  related  matters  of  interest.  A great  variety 
of  problems  for  solution  is  one  means  of  developing  understanding.  In 
the  Fourth  Year  the  proportion  of  time  given  to  electrical  engineering 
is  much  greater  than  in  earlier  years. 

A training  of  this  nature  should,  with  subsequent  experience,  enable  a 
student  to  develop  into  a useful  and  valued  member  of  the  profession, 
whether  his  natural  abilities  lead  him  into  technical,  commercial,  or 
administrative  responsibilities. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g..  Analytical  Geometry,  492, 
page  111. 
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Second  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  I 

332 

2 

- 

- 

- 

Applied  Physics 

70,  71 

1 

3 

1 

3 

Calculus 

491,  288 

2 

3 

2 

3 

Dynamics 

22 

1 

- 

1 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Fundamentals 

Electrical  Laboratory 

333 

2 

- 

2 

— 

and  Problems 

334 

- 

- 

- 

6 

Electricity 

338 

- 

- 

2 

- 

Elementary  Heat  Engines 

420 

1 

- 

- 

- 

Elementary  Machine  Design . . . 

462 

- 

- 

2 

- 

Engineering  Chemistry 

Engineering  Problems 

226 

2 

~ 

and  Drawing 

288 

- 

6 

- 

3 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Practical  Experience 

690 

- 

- 

1 

1 - 
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Third  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current  Circuits  II 

341 

2 

- 

2 

- 

Business 

310 

- 

- 

1 

- 

Direct  Current  Machines 

339 

2 

- 

- 

- 

Electrical  Problems 

335 

- 

2 

- 

4 

Electrical  Laboratory 

344 

- 

3 

- 

3 

Electronics 

337,  379 

2 

2 

U 

Heat  Engines,  Theory 

421,  423 

2 

3 

2 

- 

Fluid  Mechanics 

440,  441 

2 

3 

2 

- 

Machine  Design 

Mathematical  Applications  in 

475,  468 

- 

- 

2 

3 

Electrical  Engineering 

336 

2 

- 

2 

- 

Modern  World  History 

324 

2 

- 

2 

- 

Physical  Metallurgy 

566 

2 

- 

- 

- 

Practical  Experience 

690 

56 


APPLIED  SCIENCE  AND  ENGINEERING 


Fourth  Year  Subjects 
Course  7 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Alternating-Current 

Machinery  I 

353 

3 

Circuit  Analysis 

351 

2 

- 

3 

- 

Communications  I 

360,  361 

3 

3 

- 

- 

Electrical  Laboratory 

355 

- 

3 

- 

1 1 

Electrical  Problems 

and  Seminar 

359 

2 

2 

Electric  Control  Systems 

357,  358 

2 

1| 

1 

1 2 

Engineering  Law 

314 

1 

- 

- 

English 

611 

1 

- 

1 

- 

Industrial  Management 

315 

1 

- 

- 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Thesis 

730 

- 

- 

- 

Transmission  at  Low  and 

High  Frequencies 

352 

3 

- 

- 

- 

And  one  of  the  following  groups 
of  subjects: 

Group  A 

Acoustics 

82,  83 

2 

u 

Communications  II 

362 

- 

- 

3 

- 

Communications  III 

371 

- 

- 

2 

- 

Communications  Laboratory. . . 

363 

- 

- 

- 

3 

Group  B 
Alternating-Current 

Machinery  II 

369,  370 

2 

u 

Electric  Power  Systems 

373 

- 

- 

2 

2 

Illumination 

93,  94 

2 

3 
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METALLURGICAL  ENGINEERING 
(Course  8) 

No  other  materials  approach  the  metals  in  strength,  and  the  whole 
fabric  of  modem  civilization  is  dependent  on  their  properties.  The  fields 
of  employment  for  graduates  lie  in  production  metallurgical  industries, 
the  industries  which  fabricate  metals,  and  in  sales  and  research.  Metal- 
lurgical research  facilities  have  notably  been  increased  in  recent  years 
in  Canada. 

The  metallurgical  engineer  is  concerned  with  the  winning  of  metals 
from  ores.  Since  virgin  metals  rarely  possess  useful  physical  properties, 
the  second  task  of  the  metallurgist  is  to  produce  alloys,  such  as  steel, 
which  have  suitable  physical  properties. 

Both  physical  and  extractive  metallurgy  are  based  upon  the  sciences  of 
chemistry  and  physics.  It  is  believed  that  a wider  knowledge  of  the  basic 
sciences  will  bring  to  the  student  a readier  appreciation  of  the  technical 
problems  with  which  he  will  be  later  confronted  and  a greater  facility  in 
their  solution.  To  achieve  this  end,  greater  emphasis  is  placed  upon 
physics  and  chemistry  in  the  earlier  years  of  the  course.  It  follows  that 
this  course  will  be  of  greater  value  to  students  who  have  obtained  a good 
standing  in  mathematics  and  science.  In  addition  to  instruction  in  ex- 
tractive and  physical  metallurgy,  engineering  subjects  are  provided  to 
give  a general  knowledge  of  mechanics  of  materials,  machine  design,  etc. 
The  course  includes  the  non-technical  subjects,  such  as  Economics  and 
English,  which  are  common  to  all  courses  in  the  Faculty. 

Courses  in  production  metallurgy  cover  the  theory  and  practice  of 
winning  aluminium,  copper,  iron,  lead,  magnesium,  nickel,  zinc,  etc., 
from  their  ores.  Physical  Metallurgy  courses  cover  the  structure  and 
properties  of  alloys,  including  microscopic,  x-rays  and  mechanical 
methods  of  investigation. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g..  Analytical  Geometry,  492, 
page  111. 
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Second  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

228 

_ 

4 

_ 

4 

Calculus 

491 

2 

- 

2 

- 

Economics 

311 

2 

- 

2 

- 

Electrical  Engineering 

Engineering  Problems 

375,  376 

2 

3 

2 

3 

and  Drawing 

289 

- 

3 

- 

3 

Inorganic  Chemistry 

231 

1 

- 

2 

- 

Mechanics  of  Materials 

23,  31 

2 

3 

2 

- 

Metallurgy 

530 

2 

- 

2 

- 

Metallurgy  Problems 

540 

- 

- 

- 

2 

Optics 

72,  73 

1 

3 

1 

3 

Physical  Chemistry 

236 

2 

- 

2 

- 

Practical  Experience 

690 

_ 
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Third  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  164 

1 

3 

1 

- 

Crystallography 

390 

1 

- 

1 

- 

Differential  Equations 

507 

1 

- 

1 

- 

Electrochemistry 

Metallurgical  Problems 

246,  247 

2 

u 

— 

- 

Laboratory 

Metallurgical 

536 

- 

4 

— 

4 

Thermodynamics  I 

535 

2 

- 

2 

- 

Mineral  Dressing 

180,  181 

2 

- 

2 

6 

Modern  World  History 

324 

2 

- 

2 

- 

Practical  Experience 

Principles  of  Extractive 

690 

— 

- 

— 

- 

Metallurgy 

Principles  of  Physical 

531,  532 

2 

3 

2 

6 

Metallurgy 

533,  534 

2 

3 

2 

3 

I 

Fourth  Year  Subjects 
Course  8 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

English 

Extractive  Metallurgy 

611 

1 

- 

1 

- 

Laboratory 

552 

- 

6 

- 

- 

Ferrous  Extractive  Metallurgy . 

551 

1 

- 

1 

- 

Fluid  Mechanics 

452 

2 

- 

- 

- 

Heat  Transfer 

432 

- 

- 

2 

- 

Machine  Design 

Metallurgical 

469,  470 

1 

— 

1 

3 

Thermodynamics  II 

Metallurgical  Problems 

553 

2 

2 

Laboratory 

Non-Ferrous  Extractive 

554 

“ 

2 

2 

Metallurgy 

550 

1 

- 

1 

- 

Ore  Dressing 

183 

1 

- 

1 

- 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Physical  Metallurgy 

557,  558 

2 

6 

2 

3 

Practical  Experience 

690 

- 

- 

- 

- 

Statistics 

510 

2 

- 

- 

- 

Thesis 

730 

- 

3 

- 

12 
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APPLIED  GEOLOGY 
(Course  9) 

The  expanding  Canadian  economy  is  making  ever  growing  demands 
on  the  Mineral  Industry  for  raw  products — iron,  copper,  uranium, 
gas,  petroleum,  etc.  Geologists  play  an  important  part  in  this  industry. 
They  belong  to  a team — -whose  other  members  are  mining  engineers  and 
metallurgists — responsible  for  finding  new  deposits  of  metals,  mining 
them,  and  extracting  the  metals  from  the  ores.  In  addition,  geologists 
are  widely  employed  in  the  petroleum  industry. 

The  course  in  Applied  Geology  provides  a training  in  the  funda- 
mentals of  the  geological  sciences  and  graduates  in  this  course  are  suit- 
ably trained  to  enter  the  ranks  of  professional  geologists.  Students  also 
take  work  with  related  departments,  such  as  Mining  Engineering,  Metal- 
lurgical Engineering,  Chemical  Engineering  and  Civil  Engineering,  and 
in  this  way  have  some  knowledge  of  other  fields  of  engineering. 

The  geological  subjects  are  selected  so  that  they  will  carry  the  student 
through  from  an  introductory  course  to  a stage  where  he  has  a useful 
knowledge  of  the  broad  field  of  the  subject.  He  is  properly  trained  to 
find  employment  in  mining  geology,  petroleum  geology,  or  engineering 
geology.  Such  work  may  be  with  exploration  companies,  oil  companies 
or  mining  companies. 

Graduates  in  Applied  Geology  who  wish  further  specialized  training 
in  geology  may  proceed  to  the  M.A.Sc.  or  Ph.D.  degrees,  and  thus 
qualify  themselves  for  employment  with  government  geological  surveys 
or  as  university  teachers. 

The  subjects  of  instruction  are  shown  in  the  following  tables.  In  these 
tables,  reference  numbers  have  been  assigned  to  the  subjects  referring  to 
a more  detailed  description  of  each,  e.g.,  Analytical  Geometry,  492, 
page  111. 
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Second  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Analytical  Chemistry 

Laboratory 

227 

6 

Calculus 

491 

2 

- 

2 

- 

Chemistry 

224 

2 

- 

- 

- 

Economics 

311 

2 

- 

2 

- 

Engineering  Problems 

and  Drawing 

287 

u 

1^ 

Historical  and  Stratigraphical 
Geology 

393,  394 

2 

3 

Mechanics  of  Materials 

23,  31 

2 

- 

2 

3 

Mineralogy  and  Lithology 

386,  387 

2 

2 

2 

2 

Mining 

165 

- 

- 

1 

2 

Optics 

72,  73 

1 

3 

1 

3 

Oral  Expression 

193 

- 

- 

- 

2 

Physical  Geology 

380,  381 

2 

3 

- 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Surveying 

1 

715,  717 

1 

1 

3 

2 

2 
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Third  Year  Subjects 
Course  9 

Subject 

No. 

Hours  p( 

First  Term 

sr  week 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

Assaying 

160,  161 

1 

3 

1 

3 

Business 

310 

- 

- 

1 

- 

Descriptive  Mineralogy 

388 

- 

2 

- 

2 

Elementary  Geochemistry 

385 

2 

- 

2 

- 

Geological  Field  Work 

411 

- 

- 

- 

- 

Metallurgy 

539 

- 

- 

1 

- 

Mineral  Dressing 

186 

2 

- 

- 

- 

Mining 

168 

3 

- 

- 

- 

Modern  World  History 

324 

2 

- 

2 

- 

Ore  Microscopy 

389 

- 

- 

- 

3 

Palaeontology 

395,  396 

2 

2 

2 

2 

Petrology 

391,  392 

3 

2 

2 

2 

Practical  Experience 

690 

- 

- 

- 

- 

Stratigraphy  and  Sedimentation 

409,  410 

- 

- 

2 

2 

Structural  Geology 

397,  398 

1 

3 

1 

3 

Survey  Camp 

720 

- 

- 

- 

- 

Theory  of  Measurements 

190 

1 

— 

Fourth  Year  Subjects 
Course  9 

Subject 

No. 

Hours  per  week 

First  Term 

Second  Term 

Lect. 

Lab. 

Lect. 

Lab. 

English 

611 

1 

- 

1 

- 

Geology  of  Canada 

401 

1 

- 

1 

- 

Geological  Field  Trips 

412,  413,  414 

- 

- 

- 

- 

Geophysics 

671,  673 

1 

3 

1 

3 

Metallurgy 

555 

1 

- 

1 

- 

Mineral  Deposits 

399,  400 

2 

- 

2 

3 

Mine  Operation 

and  Administration 

170,  173 

2 

2 

3 

Mining  Geology 

405,  406 

3 

2 

- 

Petroleum  Geology 

407,  408 

2 

- 

2 

3 

Pleistocene  Geology 

402 

2 

- 

2 

- 

Practical  Experience 

690 

- 

- 

- 

- 

Precambrian  Geology 

403,  404 

2 

3 

- 

3 

Philosophy  of  Science 

326 

2 

- 

- 

- 

Thesis 

730 

6 

— 

_ 
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AERONAUTICAL  ENGINEERING 

A five  year  program  of  study  has  been  designed  to  prepare  the  student 
for  a career  in  aeronautical  engineering.  It  includes  -the  following  ele- 
ments: (a)  an  introduction  to  the  fundamentals  of  mathematics,  physics, 
and  chemistry,  (6)  an  introduction  to  aerodynamics,  instrumentation,  pro- 
pulsion, structures  and  design,  and  (c)  an  advanced  treatment  of  the 
subjects  required  for  modern  design  and  research  in  aeronautics/astro- 
nautics such  as  hypersonic  aerodynamics,  flight  dynamics,  and  space 
propulsion.  Under  (a)  and  (b)  the  student’s  training  is  necessarily  broad 
since  the  aeronautical  engineer  must  be  able  to  visualize  the  airplane  as  a 
complete  unit.  The  more  advanced  knowledge  needed  for  the  research, 
development,  and  design  concepts  relevant  to  new  aircraft  is  provided 
under  (c)  and  is  of  particular  significance.  It  is  possible  to  provide  (a) 
and  {b)  in  a four-year  undergraduate  course,  but  the  final  intensive  train- 
ing under  (c)  must  be  left  for  a graduate  year. 

The  program  of  study  which  leads  to  status  as  a well-qualified  aero- 
nautical engineer,  has  been  established  in  two  parts  as  follows: 

(i)  Undergraduate  Course.  The  student  registers  in  the  course  in 
Engineering  Physics,  subject  to  the  entrance  requirements  given  on  page 
20  of  this  Calendar.  This  course  provides  the  requisite  training  in  the 
fundamental  sciences  (see  {a)  above).  The  advanced  subjects  contained 
in  the  Aeronautics  option  given  in  the  third  and  fourth  years  are  taught 
by  the  staff  of  the  Institute  of  Aerophysics  (see  {b)  above).  The  student 
will  receive  the  degree  of  Bachelor  of  Applied  Science  upon  completion 
of  this  part  of  the  program. 

(ii)  Graduate  Course.  The  student  will  then  continue  his  five  year  pro- 
gram (see  {c)  above)  in  the  Department  of  Aeronautical  Engineering  and 
Aerophysics,  School  of  Graduate  Studies,  as  a candidate  for  the  degree 
of  Master  of  Applied  Science  in  Aeronautical/Astronautical  Engineering. 
During  this  year  the  student  has  a choice  of  taking  one  of  two  options 
consisting  of  at  least  four  courses  and  a review  thesis  or  at  least  two 
courses  and  a research  or  development  thesis.  Details  regarding  entrance 
regulations  and  courses  of  study  are  given  in  the  Calendar  of  the  School 
of  Graduate  Studies.  The  facilities  of  the  Institute  of  Aerophysics  are 
available  to  the  student.  For  details  of  research  projects,  assistantships, 
scholarships  and  demonstratorships,  students  should  consult  the  Director 
of  the  Institute  of  Aerophysics. 

It  should  be  noted  that  a student  who  has  graduated  in  another 
branch  of  engineering  and  who  desires  to  become  an  aeronautical  engi- 
neer may  proceed  directly  with  (ii)  above,  but  in  this  case  the  course 
leading  to  the  M.A.Sc.  degree  must  be  arranged  so  that  deficiences  in 
his  undergraduate  training  are  made  up. 

The  facilities  of  the  Institute  of  Aerophysics  are  available  for  further 
graduate  study  leading  to  the  Ph.D.  Degree. 
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OUTLINE  OF  LECTURE  AND  LABORATORY  SUBJECTS 

On  the  pages  that  follow  a brief  description  is  given  of  the  lectures 
and  laboratory  subjects  prescribed  in  the  preceding  tables  of  curriculum. 
The  numbers  before  the  subjects  are  the  reference  numbers  assigned  in 
the  tables.  For  example,  21.  Statics,  means  the  course  of  lectures  indi- 
cated by  this  number  in  the  table  of  curriculum  for  the  First  Year  on 
page  31. 

Where  laboratory  reports  are  to  be  written  outside  of  assigned  labora- 
tory hours,  the  maximum  number  of  such  reports  is  indicated  in  the 
description  of  the  laboratory  course  concerned. 


INSTITUTE  OF  AEROPHYSICS 

1.  Applied  Aerodynamics.  B.  Etkin. 

Course  5a,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Two  dimensional  airfoil  theory;  finite  wing  theory;  perform- 
ance calculation;  stability  and  control. 

Reference  books:  Airfoil  and  Airscrew  Theory — Glauert.  Dy- 
namics of  Flight — B.  Etkin.  Airplane  Performance,  Stability  and 
Control — Perkins  & Hage.  Foundations  of  Aerodynamics — Kuethe 
& Schetzer. 

2.  Applied  Aerodynamics  Laboratory.  B.  Etkin,  G.  K.  Korbacher. 

Course  5a,  IV  Year;  4/2  hrs.  laboratory  per  week,  both  terms. 

Part  of  the  time  allotted  is  spent  in  the  drafting  room  working 
problems  on  applied  aerodynamics.  The  remainder  is  spent  in  the 
wind-tunnel  laboratory,  where  experiments  are  conducted  to 
illustrate  the  principles  of  fluid  mechanics,  and  to  demonstrate 
typical  aerodynamic  data. 

One  laboratory  report  per  week. 

Reference  book:  Wind  Tunnel  Testing — Pope. 

3.  Aircraft  Design.  R.  D.  Hiscocks,  W.  Czerwinski. 

Course  5a,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Design  problems  are  worked  out  by  the  students  in  conjunction 
with  the  lectures.  Typical  structural  flight  envelopes  are  derived 
for  low  and  high  speed  airplanes.  The  origin  and  magnitude  of 
loads  which  are  critical  in  the  design  of  various  components  are 
considered.  Specific  problems  include  the  detail  design  of  riveted 
and  bolted  joints.  The  importance  of  good  detail  design  in  avoid- 
ing fatigue  troubles  is  emphasized  and  aeroelastic  phenomena  are 
considered. 

4.  Aircraft  Design  Laboratory.  R.  D.  Hiscocks,  W.  Czerwinski. 

Course  5a,  IV  Year;  3 hrs.  laboratory,  both  terms. 

Problems  based  on  the  lectures  in  subject  3 are  worked  out 
during  these  periods. 
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5.  Analysis  of  Aircraft  Structures.  E.  D.  Poppleton. 

Course  5a,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Analysis  of  statically  indeterminate  structures;  energy  theorems; 
stability  and  post-buckling  behaviour  of  columns,  plates  and 
thin-walled  beams,  beam-columns;  aeroelastic  and  thermal  effects. 

Reference  book:  Aircraft  Structures — Peery. 

6.  Analysis  of  Aircraft  Structures.  E.  D.  Poppleton. 

Course  5a,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Application  of  the  theory  given  in  the  lectures  of  subject  5 to 
various  problems  taken  from  aircraft  practice. 

7.  Analysis  of  Aircraft  Structures.  E.  D.  Poppleton. 

Course  5a,  III  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

An  introductory  course  with  emphasis  on  the  physical  principles 
underlying  aircraft  structural  analysis.  The  main  topics  are: 
stress  distribution  in  beams;  analysis  of  thin-webb  beams  and 
shells  in  terms  of  shear  flow;  statically  indeterminate  structures; 
deflection  of  structures;  analysis  of  plane  stress  and  strain. 

Reference  Books:  Resistance  of  Materials — Seely  and  Smith. 
Aircraft  Structures — Peery. 

8.  Analysis  of  Aircraft  Structures.  E.  D.  Poppleton. 

Course  5a,  III  Year;  3 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory,  alternate  weeks,  second  term. 

Problems  based  upon  the  lectures  in  subject  7 are  worked  out 
during  these  periods. 

9.  Aircraft  Propulsion.  G.  K.  Korbacher. 

Course  5a,  III  Year;  Course  5a,  IV  Year  (1959-60  only);  2 
hrs.  lectures  per  week,  both  terms. 

Thermodynamic  and  aerodynamic  fundamentals  of  gas  tur- 
bines, jet  engines,  rocket  motors,  pulse  and  ram  jets — thrust,  pro- 
pulsion power  and  efficiency,  blade  theory;  turbine,  compressor, 
and  combustion  chamber  design  features  and  performance. 

Reference  books:  Jet  Propulsion  and  Gas  Turbines — Zucrow. 
Gas  Turbine  Theory — Cohen  and  Rogers. 

10.  Aircraft  Design.  R.  D.  Hiscocks. 

Course  5a,  III  Year;  1 hr.  lecture  per  week,  second  term. 

An  introductory  course  with  the  emphasis  on  the  practical 
aspects  of  airframe  design.  The  relative  merits  of  various  materials 
are  examined,  and  suitable  applications  and  appropriate  strength 
factors  suggested.  Different  methods  of  construction  are  compared 
on  the  basis  of  strength,  weight,  and  cost.  Castings,  forgings,  and 
welded  assemblies  are  discussed  in  some  detail  and  illustrative 
problems  are  worked  out  in  the  classroom. 

Reference  book:  Strength  of  Metal  Aircraft  Elements:  Docu- 
ment— ^ANG-5. 
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IL  Aircraft  Design  Laboratory.  R.  D.  Hiscocks. 

Course  5a,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  based  on  the  lectures  of  subject  10  are  worked  out 
during  these  periods. 

12.  Fluid  Mechanics.  J.  H.  de  Leeuw. 

Courses  5a,  5c,  5n,  5t,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Introductory  aerodynamics;  calculus  of  vector  fields;  inviscid 
flow  equations;  examples  of  incompressible  fluid  flow  including 
applications  of  complex  variables;  fundamentals  of  compressible 
flow;  viscous  flows  including  drag  and  boundary  layers. 

Reference  books:  Fluid  Dynamics — Streeter.  Fundamentals  of 
Hydro-  and  Aeromechanics — Prandtl  and  Tietjens.  Principles 
of  Aerodynamics — Dwinnell. 

13.  Gas  Dynamics.  I.  I.  Glass. 

Courses  5a,  5n  and  5t,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Introductory  thermodynamics  of  perfect  and  imperfect  gases, 
equations  of  motion  and  their  application  to  nozzles,  diffusers  and 
supersonic  wind  tunnels;  expansion  waves;  normal  oblique  and 
conical  shock  waves;  skin  friction  and  heat  transfer  in  boundary 
layers  and  ducts;  aerodynamic  measurements. 

Reference  books:  Elements  of  Gasdynamics — Liepmann  and 
Roshko.  Dynamics  and  Thermodynamics  of  Compressible  Fluid 
Flow — Shapiro.  An  Introduction  to  Fluid  Mechanics  and  Heat 
Transfer — Kay. 

14.  Aircraft  Propulsion  Laboratory.  G.  K.  Korbacher. 

Course  5a,  III  Year:  Course  5a,  IV  Year  (1959-60  only); 
Four  3 hrs.  laboratory  periods,  second  term. 

This  time  is  used  to  give  students  experience  with  jet  engines, 
dismantled  components,  test  bed  facilities  and  engine  testing. 

15.  Fluid  Mechanics  Laboratory.  J.  H.  de  Leeuw. 

Courses  5a,  5c,  5n,  5t,  III  Year;  3 hrs.  laboratory  alternate 
weeks,  both  terms. 

Problems  based  on  the  lectures  of  subject  12  are  worked  out 
during  these  periods. 

16.  Gas  Dynamics  Laboratory.  1.  I.  Glass. 

Courses  5a,  5n  and  5t,  IV  Year;  3 hrs.  laboratory,  alternate 
weeks,  both  terms. 

Problems  based  on  the  lectures  of  subject  13  are  worked  out 
during  these  periods. 

APPLIED  MECHANICS  AND  DESIGN  OF  STRUCTURES 

20.  Applied  Mechanics.  Staff  in  Civil  Engineering. 

Courses  1,  2,  3,  4,  6,  7-  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

This  subject  is  divided  into  two  parts,  statics  and  dynamics. 
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Statics.  Principles  of  plane  statics  and  application  to  a variety 
of  problems  including  elementary  framed  structures  and  simple 
beams. 

Dynamics.  Principles  of  dynamics,  and  application  to  motion 
of  particles  on  straight  and  curved  paths — work,  energy,  power, 
impulse  and  momentum.  Plane  translation  of  rigid  bodies.  Intro- 
duction to  simple  harmonic  motion  and  moment  of  inertia. 

Six  3 hr.  practice  problem  periods  during  the  Session  are 
provided  in  the  3 hr.  laboratory  time  shown  on  page  3 1 for 
subjects  20,  330,  and  677. 

Text  books:  Applied  Statics — Loudon,  Morrison  and  Davidson. 
Engineering  Mechanics — Vol.  II — Dynamics — Higdon  and  Stiles 
— Second  Edition. 


21.  Statics.  Staff  in  Civil  Engineering. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  first  term. 

The  principles  of  statics  are  discussed,  and  applied  to  the 
composition  and  resolution  of  forces.  A variety  of  applications 
are  studied,  including  plane  pin-jointed  frames  and  the  bending 
moments  and  shearing  forces  in  beams. 

Text  book:  Applied  Statics — Loudon,  Morrison  and  Davidson. 

22.  Dynamics.  I.  W.  Smith,  F.  C.  Hooper. 

Courses  1 and  7,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Course  4,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

Motion  of  a point  is  reviewed  and  extended  to  include  Coriolis’ 
acceleration,  with  applications.  Equations  for  motion  of  mass  in 
translation,  rotation,  and  plane  motion  are  developed,  including 
centre  of  percussion.  Moment  of  inertia  of  mass  is  studied  by 
double  integration  and  by  the  lamina  method.  The  derivation 
and  application  of  gyroscopic  action  is  thoroughly  discussed,  and 
an  introduction  to  static  and  dynamic  balancing  is  given.  Elemen- 
tary vibration  theory  and  problems  in  vibration  isolation  are 
discussed. 

Text  book:  Engineering  Dynamics — Hooper  and  Smith. 

Reference  book:  Mechanics — Part  II — Meriam. 

23.  Mechanics  of  Materials.  M.  W.  Huggins  and  staff  in  Civil  Engi- 

neering. 

Courses  1,  2,  3,  4,  6,  7,  8,  and  9,  II  Year;  2 hrs.  lectures  per 
week,  both  terms. 

In  this  subject,  the  fundamental  theories  of  stress  and  strain 
are  discussed  and  applied  in  the  design  of  tension  members, 
riveted  joints,  pipes  and  tanks,  beams,  columns,  shafts,  etc.  A 
number  of  problems  are  worked  out  both  in  the  lecture  course 
and  in  the  drafting  room. 

Text  book;  Resistance  of  Materials — Seely. 
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24.  Mechanics  of  Materials.  M.  W.  Huggins. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 

; lecture  per  week,  second  term. 

i ' A more  intensive  treatment  of  the  topics  covered  in  subject  23, 

25.  Dynamics.  F.  G.  Hooper. 

Course  5,  II  year;  1 hr.  lecture  per  week,  both  terms. 

Simple  particle  motion.  Work  and  energy.  Impulse  and  momen- 
tum. Kinematics  of  plane  motion  and  Coriolis  acceleration.  Kine- 
tics of  translation  and  rotation.  General  kinetics  of  plane  motion. 
Gyroscopic  action.  Simple  vibrations.  Gibbs’  Vector  Notation. 

Reference  books:  Engineering  Dynamics — Hooper  and  Smith. 
Mechanics — Part  II  Dynamics — Meriam. 

27.  Advanced  Mechanics.  H.  S,  Ribner. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Mechanics  of  particles:  fixed  axes,  rotating  and  moving  axes, 
rectilinear  motion  of  rockets,  motion  under  a central  force 
(orbits).  Mechanics  of  rigid  bodies:  fixed  axes,  body-attached 
axes  (Euler’s  equations),  gyroscopes.  Dynamics  of  linear  systems: 
free  and  forced  oscillations,  Rayleigh’s  method  for  continuous 
systems.  Lagrange’s  equations. 

Reference  books:  Introduction  to  Theoretical  Physics — Page. 
Principles  of  Mechanics — Synge  & Griffith, 

28.  Structural  Engineering.  G.  F.  Morrison. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  elementary  study  of  the  stress  analysis  and  design  of  struc- 
tures, structural  members,  and  their  details.  Problems  in  analysis 
and  design  are  worked  out  in  the  lectures  and  in  the  drafting 
room. 

The  work  in  the  first  term  includes  a discussion  of  tension 
members,  steel  and  timber  columns,  simple  and  continuous  beams, 
box  girders,  and  plate  girders.  Welding  as  a method  of  connect- 
ing structural  steel  members  is  studied. 

The  second  term  is  given  chiefly  to  moving  loads,  the  design  of 
a riveted  truss  highway  span,  and  the  theory  of  railway  truss 
spans. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter. 
Structural  Problems — ^Young  and  Morrison.  Steel  Construction 
Handbook — A.I.S.G. 

29.  Elementary  Structural  Engineering.  A.  G.  Davidson. 

Courses  2 and  4,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Practically  the  same  work  as  that  for  subject  28  in  the  first 
term. 

Text  book:  Design  in  Structural  Steel — Lothers. 
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30.  Structural  Engineering.  G.  F.  Morrison,  A.  C.  Davidson. 

Course  3,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  elementary  study  of  the  stress  analysis  and  design  of  struc- 
tures, structural  members  and  their  details.  Problems  in  analysis 
and  design  are  worked  out  in  the  lectures  and  in  the  drafting 
room. 

The  work  in  the  first  term  includes  a discussion  of  tension 
members,  steel  and  timber  columns,  simple  and  continuous  beams, 
box  girders  and  plate  girders.  Welding  as  a method  of  connecting 
structural  steel  members  is  studied. 

The  second  term  work  deals  with  the  analysis  and  design  of 
reinforced  concrete  structural  elements  including  slabs,  beams, 
girders,  columns  and  footings. 

Text  books:  Design  of  Steel  Structures — Gaylord  and  Gaylord. 
Fundamentals  of  Reinforced  Concrete — Morrison  and  Helwig. 

31.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  G.  E.  Helwig,  G.  W. 

Dillane,  J.  D.  Barber. 

Courses  1,  2,  5 and  9,  II  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Courses  3,  4,  7,  and  8,  II  Year;  3 hrs.  laboratory  per  week, 
first  term. 

An  introduction  to  testing  machines,  strain  measuring  devices 
and  standard  specifications. 

The  experimental  study  of  engineerinr  materials  and  struc- 
tural members  under  load. 

33.  Applied  Elasticity.  M.  W.  Huggins. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A study  of  the  stresses  and  strains  in  structural  materials  and 
members.  The  topics  treated  include:  members  subjected  to 
direct  stress,  shear  stress,  and  flexural  stress,  and  their  resulting 
deformations ; principal  stresses ; statically  indeterminate  struc- 
tures such  as  continuous  and  fixed-end  beams;  the  moment-area 
theorems. 

Reference  books:  Elements  of  Strength  of  Materials — Timo- 
shenko and  MacCullough. 

35.  Cements  and  Concrete.  C.  E.  Helwig. 

Courses  1 and  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

A discussion  of  engineering  cementing  materials  used  in  con- 
struction, and  a study  of  the  basic  principles  of  concrete  making. 

An  introduction  to  the  theory  of  design  of  reinforced  concrete 
elements  including  beams,  slabs,  columns. 

Text  book:  Reinforced  Concrete  Fundamentals — Ferguson. 

Reference  books:  Plain  Concrete — Bauer.  Chemistry  of  Ce- 
ment— Lea  and  Desch.  Reinforced  Concrete  Design — Sutherland 
and  Reese.  Fundamentals  of  Reinforced  Concrete — Morrison  and 
Helwig. 
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36.  Theory  of  Structures.  G.  F.  Morrison. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  stress  analysis  of  simple  span,  continuous,  and  cantilever 
trusses.  Influence  lines  and  index  stresses.  Truss  deflections  by 
analytical  and  graphical  methods.  Arches,  suspension  bridges, 
and  statically  indeterminate  structures. 

Text  books:  Theory  of  Simple  Structures — Shedd  and  Vawter 
Theory  of  Modem  Steel  Structures,  Vol.  II — Grinter. 

37.  Theory  of  Structures:  Problems.  Staff  in  Civil  Engineering. 

neering. 

Course  la,  IV  Year;  IJ/2  hrs.  laboratory  work  per  week,  both 
terms. 

Problems  are  worked  out  in  the  laboratory  following  the  lecture 
course  36.  Reports  written  outside  the  laboratory  period  are  not 
accepted. 

38.  Mechanics  of  Materials:  General.  W.  L.  Sagar,  G.  E.  Helwig. 

Course  la,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Testing  machines  and  their  verification.  Use  of  precision  in- 
struments for  measuring  strain.  Behaviour  of  various  engineering 
materials  under  load;  endurance  test.  Behaviour  of  some  struc- 
tural members  and  frames  under  load. 

Reference  book:  Materials  of  Construction — Johnson. 

40.  Soil  Mechanics  and  Foundations.  W.  L.  Sagar. 

Course  la,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A subject  devoted  to  those  physical  and  mechanical  properties 
of  soils  of  importance  to  the  engineer,  such  as  compressive  and 
cohesive  strengths,  internal  friction,  stability  in  slopes,  com- 
pressibility and  other  deformational  characteristics,  permeability 
and  moisture  retention.  The  bearing  of  these  properties  on  the 
design  and  construction  of  engineering  works  is  considered  in 
detail. 

The  design  of  foundations,  retaining  walls  and  dams  is  dis- 
cussed. 

Reference  books:  Foundation  of  Structures — Dunham.  Soil 
Mechanics  in  Engineering  Practice — Terzaghi  and  Peck.  Soil 
Mechanics,  Foundations,  and  Earth  Structures — Tschebotarioff. 
Foundation  Engineering — Peck,  Hanson,  Thornburn.  Proceed- 
ings, Second  International  Conference  on  Soil  Mechanics.  Design 
of  Concrete  Structure — Urquhart  and  O’Rourke. 

41.  Reinforced  Concrete.  M.  W,  Huggins. 

Course  1,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

The  theory  of  design  of  reinforced  concrete  elements  including 
the  beam,  the  slab,  the  T-beam,  the  column  and  the  girderless 
floor,  is  continued  in  this  course. 
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In  addition  the  course  provides  an  introduction  to  the  design 
of  prestressed  concrete. 

The  student  is  required  in  the  drafting  room  to  apply  his 
knowledge  to  the  design  of  simple  structures. 

Text  books:  Basic  Reinforced  Concrete — Large,  2nd  Edition. 
Reinforced  Concrete  Fundamentals — Ferguson. 

Reference  books:  Theory  & Practice  of  Reinforced  Concrete — 
Dunham.  Reinforced  Concrete  Design — Sutherland  and  Reese. 

42.  Reinforced  Concrete  Problems. 

Course  1,  IV  Year;  1^  hrs.  laboratory  per  week,  both  terms. 

Problems  supplementing  lecture  course  41  are  worked  out  in 
the  laboratory.  Reports  written  outside  the  laboratory  period  are 
not  accepted. 

43.  Structural  Design.  M.  W.  Huggins. 

Course  la,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Consideration  is  given  to  the  various  types  of  industrial  build- 
ings and  other  structures,  the  conditions  governing  their  choice, 
and  the  design  and  details  of  construction  in  different  materials. 
Examples  in  design  are  worked  out  in  the  class  and  drafting 
rooms  illustrating  such  points  as:  economic  arrangement  of  build- 
ing frames,  probable  loadings  for  girders  and  columns,  column 
eccentricities,  v/ind  loading,  wind  bracing,  rigid  frames,  crane 
runways,  tanks  and  towers. 

Reference  books:  Handbook  of  Building  Construction — Hool 
and  Johnson.  Steel  Mill  Buildings — Ketchum.  Structural  Prob- 
lems— Young  and  Morrison.  Theory  of  Modern  Steel  Struc- 
tures— Grinter.  Design  of  Steel  Structures — Gaylord  and  Gaylord. 

44.  Mechanics  of  Materials:  Concrete.  W.  L.  Sagar,  C.  E.  Helwig. 

Course  1,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Fundamentals  in  the  design  of  sound  concrete,  including 
acceptability  tests  on  the  materials  used  in  making  concrete,  ex- 
periments to  show  the  effect  on  the  consistency  and  strength  of 
the  concrete  caused  by  variations  in  the  quantities  of  the  in- 
gredients, and  the  design  of  an  economical  mix  for  a given  set 
of  conditions. 

Reference  books:  Design  and  Control  of  Concrete  Mixtures — 
Portland  Cement  Association.  Materials  Testing  — Gilkey, 
Murphy,  Bergman. 

45.  Construction  Management. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

A study  of  heavy  and  building  construction  including  job  plan- 
ning and  organization,  construction  methods  and  equipment, 
superintendence,  job  records,  labour  relations  and  safety  pro- 
cedures. 

46.  Reinforced  Concrete.  C.  F.  Morrison. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  first  term  (1959- 
60  only). 
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The  theory  of  design  of  reinforced  concrete  elements,  including 
beams,  slabs,  columns  and  footings. 

Reference  books:  Fundamentals  of  Reinforced  Concrete — Mor- 
rison and  Helwig.  Basic  Reinforced  Concrete  Design  (2nd 
Edition) — Large. 

47.  Structural  Engineering.  C.  F.  Morrison. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

A study  is  made  of  various  types  of  industrial  buildings  and 
other  structures.  Methods  of  analysis  and  examples  in  design  are 
considered,  involving  the  use  of  timber,  structural  steel,  and 
reinforced  concrete. 

Reference  books:  Fundamentals  of  Reinforced  Concrete — Mor- 
rison and  Helwig.  Elements  of  Structural  Engineering — Harris. 
Structural  Problems — Young  and  Morrison. 

49.  Soil  Mechanics  and  Foundations.  W.  L.  Sagar. 

Course  lb,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

An  abridgement  of  the  work  covered  in  subject  40. 

50.  Mechanics  of  Materials:  Soils  and  Highway.  W.  L.  Sagar,  C.  E. 

Helwig. 

Course  1,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Experiments  relating  to  the  physical  properties  of  rocks  such 
as  are  used  in  road  building,  and  bituminous  materials  as  used 
in  road  and  airport  construction.  Physical  and  mechanical  char- 
acteristics of  soils  related  to  highway  and  foundation  work,  are 
investigated  in  a series  of  experiments  that  provide  an  intro- 
duction to  practical  Soil  Mechanics. 

Reference  books:  Specifications — Dept,  of  Highways,  Ontario. 
A.S.T.M.;  C.S.A. ; A.A.S.H.O.  Specifications.  Soil  Testing  for 
Engineers — Lambe. 


APPLIED  PHYSICS 

70.  Applied  Physics.  F.  B.  Friend. 

Courses  1 and  7,  II  Year  ; 1 hr.  lecture  per  week,  both  terms. 

Correlating  the  physical  principles  of  light,  heat,  sound,  and 
vibration  with  problems  in  engineering,  emphasizing  the  impor- 
tance of  the  analytical  approach. 

Reference  books:  College  Physics — Perkins.  Introduction  to 
Physical  Optics — Robertson. 

71.  Applied  Physics  Laboratory.  F.  B.  Friend,  S.  H.  Collins. 

Courses  1 and  7,  II  Year;  V/2  hrs.  laboratory  per  week,  both 
terms. 

Supplementing  subject  70. 

Two  laboratory  reports  per  term. 
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72.  Optics.  S.  H.  Collins. 

Courses  8 and  9,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Light,  geometrical  and  physical  optics  and  optical  instruments, 
photography  and  photo  micrography. 

73.  Optics  Laboratory.  S.  H.  Collins. 

Courses  8 and  9,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

A laboratory  course  supplementing  subject  72. 

Two  laboratory  reports  per  term. 

75.  Photogrammetry.  K.  B.  Jackson. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  first  term. 

An  introduction  to  the  methods  and  applications  of  terrestrial 
and  aerial  photographic  surveying. 

77.  Photogrammetry.  K.  B.  Jackson. 

Course  1^,  IV  Year  ; 1 hr.  lecture  per  week,  both  terms. 

Photographic  optics,  photographic  materials  and  processes, 
photography  applied  to  measurement.  Terrestrial  and  aerial  sur- 
vey photography.  Perspective,  scale,  tip  and  tilt,  rectification. 
Planimetric  mapping.  Stereoscopy.  Stereoscopic  photographs  and 
plotting  instruments.  Topographic  mapping.  Photo  interpretation. 
The  application  of  aerial  photographs  to  mapping,  to  the  survey 
of  natural  resources,  and  to  planning  and  development. 

78.  Photogrammetry.  K.  B.  Jackson,  J.  Vlcek. 

Course  Ij,,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Supplementing  subject  77. 

Two  laboratory  reports  per  term. 

82.  Acoustics.  V.  L.  Henderson. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

This  subject  deals  with  the  properties  of  acoustical  elements, 
particularly  with  their  application  in  electrical  sound  systems. 

Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

83.  Acoustics  Laboratory.  L.  M.  Steinberg. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Supplementing  subject  82. 

Three  laboratory  reports. 

91.  Illumination  and  Acoustics.  Miss  M.  G.  Currie,  V.  L.  Henderson. 

Course  4,  IV  Year:  2 hrs.  lectures  per  week,  both  terms. 

The  production  of  light  and  the  engineering  principles  under- 
lying its  utilization. 

The  generation  and  control  of  sound. 

Reference  book:  Less  Noise  Better  Hearing— -Sabine. 

92.  Illumination  and  Acoustics  Laboratory.  Miss  M.  G.  Currie,  L,  M. 

Steinberg. 
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Course  4,  IV  Year;  3 hrs,  laboratory  per  week,  both  terms. 

A laboratory  course  supplementing  subject  91. 

Three  laboratory  reports  per  term. 

93.  Illumination.  Miss  M.  G.  Currie,  J.  Chisvin. 

Course  7,  IV  Year;  2 hrs.  lecture  per  week,  second  term. 

Illuminating  Engineering  dealing  with  the  nature,  measure- 
ment, and  production  of  light  and  related  radiations. 

Theory  of  human  vision;  the  design  and  application  of  lighting 
equipment  for  visual  efficiency  and  comfort.  Fundamentals  of 
power  supply. 

94.  Illumination  Laboratory.  Miss  M.  G.  Currie,  J.  Chisvin. 

Course  7,  IV  Year;  3 hrs.  per  week,  second  term. 

Supplementing  subject  93. 

Three  laboratory  reports. 

97.  Acoustics.  V.  L.  Henderson. 

Course  5e,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Acoustics  of  electrical  sound  systems;  including  sound  waves 
hearing,  the  mechanical-electrical-acoustical  analogy,  micro- 
phones, loud  speakers,  etc. 

Reference  book:  Elements  of  Acoustical  Engineering — Olson. 

98.  Acoustics  Laboratory.  L.  M.  Steinberg. 

Course  5e,  III  Year;  1^2  hrs.  laboratory  per  week,  first  term. 

Supplementing  subject  97. 

99.  Vibration  Engineering.  V.  L.  Henderson. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Vibrating  systems  with  one  degree  of  freedom.  Electrical  ana- 
logues and  impedance  methods.  Systems  with  more  than  one 
degree  of  freedom.  Application  to  machines  and  structures.  In- 
strumental methods. 

100.  Vibration  Laboratory.  V.  L.  Henderson. 

Course  5t,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A series  of  experiments  designed  to  give  familiarity  with  the 
nature  of  vibrating  systems  and  the  causes,  measurements,  and 
control  of  vibration  in  engineering  problems. 

Three  laboratory  reports  per  term. 

ASSAYING,  MINING  AND  ORE  DRESSING 

160.  Assaying.  W.  A.  M.  Hewer. 

Courses  2,  8,  and  9,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Theory  and  practice  of  fire  assaying.  Emphasis  is  laid  not  only 
upon  the  principles  of  chemistry,  metallurgy  and  sampling  in- 
volved, but  also  upon  the  errors  inherent  in  operators  as  well  as 
in  methods. 
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References:  Manual  of  Fire  Assaying — Fulton  and  Sharwood. 
Textbook  of  Fire  Assaying — Bugbee.  Fire  Assaying — Shepherd 
and  Dietrich.  The  Sampling  and  Assay  of  the  Precious  Metals — 
E.  A.  Smith. 

161.  Assaying  Laboratory.  W.  A.  M.  Hewer. 

Courses  2 and  9,  III  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

The  determination  of  precious  metals.  Scorification,  crucible 
and  combination  wet  and  dry  methods  of  assaying  ores  both 
simple  and  complex;  milling  and  metallurgical  products  including 
cyanide  solutions,  cyanide  precipitates  and  gold  bullion.  Atten- 
tion is  also  given  to  the  sampling  and  assay  of  ores  containing 
radio-active  minerals. 

162.  Wet  Analysis.  W.  A.  M.  Hewer. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Analysis  of  furnace  products,  base  metal,  and  radioactive  ores. 

164.  Assaying  Laboratory.  W.  A.  M.  Hewer. 

Course  8,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

The  instruction  in  general  is  as  described  under  subject  161,  but 
omitting  determinations  on  precious-metal  bullions  and  radio- 
active minerals. 

165.  Mining.  H.  R.  Rice,  W.  A.  M.  Hewer. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  and  2 hrs.  laboratory 
per  week,  second  term. 

A combined  lecture  and  laboratory  course  in  the  principles  of 
mining  and  its  unit  processes.  Emphasis  is  placed  on  the  statistical 
approach  to  sampling  calculations. 

168.  Mining.  H.  R.  Rice. 

Courses  2 and  9,  III  Year;  3 hrs.  lectures  per  week,  first  term. 

Methods  of  mine  development  by  mine  adits,  shafts,  drifts 
and  crosscuts;  stoping  methods,  loading,  and  underground  trans- 
portation. 

169.  Mining  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  first  term;  2 
hrs.  laboratory  per  week,  second  term. 

Special  mining  problems  are  given  relating  to  sampling,  dia- 
mond drilling,  stope  measurements,  the  factors  affecting  the  angle 
of  repose  of  broken  materials  and  the  behaviour  of  such  materials 
when  in  motion.  To  develop  the  individual  students’  initiative, 
some  special  survey  problems  are  worked  in  the  laboratory. 

170.  Mine  Operation  and  Administration.  H.  R.  Rice. 

Courses  2 and  9,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Lectures  on  advanced  mining  practice,  including  mining 
methods,  ground  control,  mine  mechanization,  mine  services  and 
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plant,  aspects  of  administration  and  finance,  and  industrial 
relations. 

172.  Mining  Laboratory.  H.  R.  Rice. 

Course  2,  IV  Year;  2 hrs.  laboratory  per  week,  first  term;  6 
hrs.  laboratory  per  week,  second  terra. 

A problem  which  progresses  from  essential  geological  data,  to  a 
complete  design  of  the  related  mine,  which  integrates  the  prin- 
ciples of  mine  economics,  selection  of  mining  rates,  ore-reserve 
calculations,  and  plant  design. 

173.  Mining  Laboratory.  H.  R.  Rice. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Problems  in  mine  layout  involving  shaft  location  and  size ; 
mine  development;  choice  of  stoping  methods,  mining  rate,  and 
mine  equipment;  time  and  cost  schedules;  ore  reserve  calcula- 
tions. 

175.  Mine  Ventilation  and  Allied  Problems.  G.  R.  Lord,  F.  G.  Ewens. 

Course  2,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Ventilation  problems  in  Canadian  mines,  including  the  use  of 
ventilation  equipment,  selection  of  fans,  testing  equipment,  venti- 
lation studies,  the  silicosis  problem,  fire  control,  etc. 

176.  Mine  Ventilation  Laboratory.  The  staffs  in  Mining  and  Mechanical 

Engineering. 

Course  2,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Experiments  in  the  laboratories  and  problems  in  the  study  room 
to  give  the  student  some  practice  in  the  use  of  ventilation  test 
equipment,  and  the  solution  of  ventilation  problems.  An  aggregate 
of  about  ten  off-campus  study  hours  may  be  required  in  prepara- 
tion of  some  reports. 

180.  Mineral  Dressing.  S.  E.  Wolfe. 

Courses  2 and  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  course  deals  with  the  economics  of,  the  theoretical  prin- 
ciples and  their  practical  application  in,  the  treatment  of  ores 
and  mineral  aggregates.  These  involve  the  processes  of  crushing, 
grinding,  sizing  and  classification;  gravity,  magnetic,  and  electro- 
static separation;  and  an  introduction  to  froth  flotation.  In  addi- 
tion, ancillary  processes  are  studied.  These  include  flocculation, 
sedimentation,  filtration,  drying  of  mineral  products  and  the 
precipitation  and  collection  of  dust  and  fume. 

181.  Mineral  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  8,  III  Year;  6 hrs.  laboratory  per  week,  second  term. 

The  subject  matter  in  general  is  as  described  under  Subject  182, 
but  with  more  emphasis  on  processes  involving  surface  phenomena. 
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182.  Mineral  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  III  Year;  6 hrs.  laboratory  per  week,  second  term. 

This  work  is  coordinated  with  the  lecture  course  180.  Studies 
are  made  of  crushing  machinery,  the  principles  of  crushing  and 
grading  of  rock  products,  screen  analysis,  and  the  sampling  of 
broken  material  and  mill  products.  Certain  tests  with  gravity 
concentrating  machines  are  made  and  an  introduction  to  the 
technique  of  flotation  test  work  is  given. 

183.  Ore  Dressing.  S,  E.  Wolfe. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  subjects  covered  are  extensions  of  those  in  180,  181,  and 
182;  cyanidation,  flotation  processes  and  techniques,  the  current 
practice  at  milling  plants,  and  problems  associated  with  milling. 

184.  Ore  Dressing  Laboratory.  S.  E.  Wolfe. 

Course  2,  IV  Year;  6 continuous  hours  per  week,  first  term. 

Advanced  work  coordinated  with  lecture  course  183  and  per- 
taining to  ore  dressing  appliances,  the  handling  in  bulk  of  finely 
divided  solids,  the  selective  flotation  of  sulphides,  ore  testing, 
and  pilot  plant  mill  runs. 

186.  Mineral  Dressing.  S.  E.  Wolfe. 

Course  9,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

This  abridged  course  deals  with  current  practice  and  funda- 
mental principles  in  the  field  of  mineral  beneficiation. 

190.  Theory  of  Measurements.  W.  A.  M.  Hewer. 

Courses  2 and  9,  III  Year;  1 hr.  lecture  per  week,  first  term. 

Engineering  work  requires  the  practical  utilization  of  measure- 
ments which  have  varying  degrees  of  precision.  This  course  deals 
with  the  philosophy  underlying  the  causes  of  errors,  their  effect 
and  relative  importance  upon  computed  results,  and  the  inter- 
pretation of  numbers  to  represent  measurements.  The  use  of 
charts  and  graphs  to  illustrate  certain  measurements  and  the 
derivation  of  empirical  equations  from  these  charts  is  also  con- 
sidered. 

192.  Summer  Essay.  W.  A.  M.  Hewer. 

Course  2,  III  Year: 

An  essay,  or  report,  written  on  a mining  subject,  preferably 
some  phase  of  work  with  which  the  student  is  associated  during 
summer  employment.  Subsequently,  each  student  will  deliver  a 
talk  to  his  class  on  the  subject  chosen.  Thus,  training  is  afforded 
in  both  technical  writing  and  public  speaking.  Students  are 
briefed  in  advance  concerning  requirements  of  this  course. 

193.  Oral  Expression.  Mrs.  Helen  Tucker. 

Courses  2 and  9,  II  Year;  2 hrs.  seminar  per  week,  second 
term. 
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A seminar  course  in  oral  expression.  The  objective  is  to  im- 
prove the  ability  to  speak  as  a means  of  communication.  Clear 
expression  of  sound  thinking  is  discussed  and  practised  in  speech 
assignments. 

ASTRONOMY  AND  GEODESY 

200.  Practical  Astronomy.  H.  L.  Macklin, 

Course  1,  II  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

The  derivation  of  formulae  and  their  application  to  the  solu- 
tion of  spherical  triangles  and  practical  problems.  Practical 
determination  of  time,  latitude  and  azimuth  by  methods  adapted 
to  the  use  of  the  surveyor’s  transit.  The  subject  will  be  designed 
to  enable  the  student  to  carry  out  these  observations  at  the  Sum- 
mer Survey  Camp. 

Text  books:  Practical  Astronomy — Nassau. 

201.  Control  Surveys  and  Mapping.  O.  J.  Marshall. 

Course  1,  III  Year;  1 hr.  lecture  per  week,  second  term. 

Principles  and  Methods  of  control  surveys  involving  triangu- 
lation, traverse,  and  levelling  of  various  degrees  of  precision; 
elementary  geodesy  and  map  projections. 

Text  book:  Advanced  Surveying  and  Mapping — Whitmore. 

Reference  books:  Higher  Surveying — Breed  and  Hosmer,  VoL 
II,  8th  Ed.  Theory  and  Practice  of  Surveying — Tracy. 

202.  Astronomy.  H.  L.  Macklin. 

Course  Ij^,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

Precise  determination  of  time,  latitude,  longitude  and  azimuth 
as  applied  to  geodetic  surveys. 

203.  Astronomy.  H.  L.  Macklin. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Observations  and  problems  to  accompany  subject  202. 

204.  Geodesy.  O.  J.  Marshall. 

Course  1^,,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

Geometry  of  the  spheroid,  geographic  co-ordinates,  common 
map  projections  with  related  co-ordinate  systems. 

205.  Geodesy.  O.  J.  Marshall. 

Course  1^,,  IV  Year;  3 hrs.  laboratory  per  week,  second  tenr^ 

Problems  in  geodetic  computations. 

CIVIL  ENGINEERING 

214.  Sanitary  Engineering.  R.  F.  Comstock. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Problems  of  water  supply,  sewerage,  and  municipal  sanitation 
as  viewed  by  the  engineer.  This  subject  includes  the  design  of 
water  distribution  and  sewer  systems,  as  well  as  water  and  sewage 
treatment  works. 
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215.  Sanitary  Engineering  Laboratory'.  R.  F.  Comstock. 

Course  1,  IV  Year;  3 hrs.  per  week,  both  terms. 

The  design  of  water  purification  and  sewage  treatment  plants 
and  of  waterworks  and  sewerage  systems. 

In  the  first  term,  field  trips  are  arranged  to  points  of  interest  in 
the  Toronto  area  and  written  reports  are  submitted  for  the  water 
and  sewage  treatment  plant  visits. 

216.  Municipal  Administration  and  Contracts.  R.  F.  Comstock. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

An  introduction  to  the  organization,  authority  and  duties  of 
municipal  government,  including  municipal  finance  and  legisla- 
tion affecting  municipal  engineering  activities. 

The  owner-engineer-contractor  relationship  is  examined  together 
with  types  of  contracts  and  the  fundamental  principles  of  specifica- 
tion writing. 

217.  Highway  Engineering.  M.  M.  Davis. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

Highway:  Organization,  administration,  economics  and  plan- 
ning, materials;  principles  of  location,  design,  construction,  and 
maintenance. 

Text  book:  Hewes  and  Oglesby. 

Reference  books:  The  Highway  Improvement  Act — Ontario 
Highway  Standards  and  Specifications — Department  of  Highways 
of  Ontario.  Soil  Mechanics  for  Road  Engineers — D.S.I.R. — H.  M. 
Printer.  Policy  on  Geometric  Design  of  Rural  Highways — 
A.A.S.H.O. 

218.  Town  and  Regional  Planning.  G.  Stephenson,  G.  A.  P.  Garrothers. 

Course  1,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

The  principles  of  town  and  regional  planning  concerning  the 
use  of  land  for  residence,  industry,  commerce,  recreation  and 
communication,  with  reference  to  the  growth  and  form  of  cities 
and  metropolitan  regions. 

219.  Town  and  Regional  Planning.  G.  A.  P.  Garrothers. 

Course  lb,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

The  practice  of  town  planning  as  applied  to  the  use  of  land 
for  residence,  industry,  commerce,  recreation  and  communication. 

220.  Town  and  Regional  Planning.  G.  A.  P.  Garrothers. 

Course  lb,  IV  Year;  3 hrs.  practical  work,  first  term. 

The  preparation  of  seminar  papers  and  drafting  room  exercises 
which  are  related  to  subject  219. 

CHEMISTRY  AND  CHEMICAL  ENGINEERING 

221.  Chemistry.  The  Staff  in  Chemical  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Chemical  theory,  with  industrial  and  engineering  applications. 
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222.  Chemical  Laboratory.  W.  F.  Graydon,  J.  Binkiewicz. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  I Year;  3 hrs.  laboratory 
per  week,  both  terms. 

A laboratory  course  illustrating  the  fundamental  laws  of  chem- 
istry as  dealt  with  in  the  lecture  course,  and  providing  an  intro- 
duction to  chemical  analytical  methods. 

223.  Chemistry.  W.  H.  Burgess. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introductory  physical  chemistry:  the  gas  laws,  chemical  equi- 
libria, elementary  solution  chemistry,  thermochemistry.  Problems 
dealing  with  industrial  and  engineering  applications. 

224.  Chemistry.  W.  F.  Graydon. 

Courses  2 and  9,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Calculations  based  on  systems  in  equilibrium;  examples  from 
pH  solubility,  complex  formation  and  phase  equilibrium. 

226.  Engineering  Chemistry.  R.  R.  McLaughlin,  and  staff  in  Chemical 

Engineering. 

Courses  1,  3,  4 and  7,  II  Year;  2 hrs.  lectures  per  week,  first 
term. 

Corrosion  and  water-treatment;  introduction  to  organic  chemis- 
try. 

227.  Analytical  Chemistry  Laboratory.  W.  F.  Graydon. 

Courses  2 and  9,  II  Year;  6 hrs.  laboratory  per  week,  first  term. 

Volumetric  and  gravimetric  analysis. 

228.  Analytical  Chemistry  Laboratory.  F.  E.  Beamish. 

Course  8,  II  Year;  4 hrs.  laboratory  per  week,  both  terms. 

Quantitative  and  qualitatve  analysis. 

229.  Analytical  Chemistry  Laboratory.  I.  H.  Spinner. 

Course  6,  II  Year. 

This  course  commences  on  the  Wednesday  following  the  first 
Monday  in  September,  and  continues  until  the  opening  of  the 
Fall  Term.  All  the  working  time  will  be  spent  on  systematic 
quantitative  inorganic  analysis. 

Text  book:  Textbook  of  Inorganic  Analysis — ^Kolthoff  and 
Sandell. 

230.  Industrial  Chemistry.  W.  G.  MacElhinney. 

Course  6,  II  Year;  2 hrs.  lectures  per  week,  first  term:  1 hr. 
lecture  per  week,  second  term. 

Manufacture  of  acids,  alkalis,  and  inorganic  chemicals;  water- 
treatment,  corrosion,  explosives. 

231.  Inorganic  Chemistry.  R.  E.  Jervis. 

Courses  6 and  8,  II  Year;  1 hr.  lecture  per  week,  first  term: 
2 hrs.  lectures  per  week,  second  term. 

The  constitution  of  matter  and  classification  of  the  elements: 
systematic  inorganic  chemistry. 
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232.  Analytical  Chemistry.  I.  H.  Spinner. 

Course  6,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

A continuation  of  Subject  229. 

233.  Analytical  Chemistry  Laboratory.  I.  H.  Spinner. 

Course  6,  II  Year;  9 hrs.  laboratory  per  week,  first  term. 

A continuation  of  Subject  229. 

234.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  II  Year;  1 hr.  lecture  per  week,  first  term:  2 hrs. 
lectures  per  week,  second  term. 

An  introductory  course  in  organic  chemistry,  with  emphasis  on 
reaction  conditions  and  yields,  and  the  industrial  significance  of 
certain  compounds  and  reactions. 

Text  book:  Systematic  Organic  Chemistry — Muldoon  and  Blake. 

235.  Chemistry  Laboratory.  I.  H.  Spinner. 

Course  6,  II  Year;  12  hrs.  laboratory  per  week,  second  term. 

Experiments  illustrating  the  kinetic  and  equilibrium  principles 
of  chemical  engineering.  Instruction  is  given  in  shop  practice, 
glass-blowing,  and  mass  and  heat  balance  calculations. 

One  laboratory  report  per  week. 

236.  Physical  Chemistry.  R.  L.  McIntosh. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  Phase  Rule ; introduction  to  chemical  thermo- 
dynamics and  theory  of  solutions. 

Text  book:  Principles  of  Phase  Equilibria — Wetmore  and  Le- 
Roy. 

237.  Inorganic  Chemistry.  A.  D.  Allen. 

Course  5,  II  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term. 

General  inorganic  chemistry,  stereochemistry,  and  related 
physical  measurements. 

Reference  book:  General  and  Inorganic  Chemistry — Partington. 

238.  Physical  Chemistry.  W.  F.  Graydon,  R.  W.  Missen. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

A continuation  of  Subject  223,  including:  chemical  kinetics 
and  diffusion,  surface  chemistry  and  catalysis. 

Text  book:  Physical  Chemistry — MacDougall. 

Reference  book:  Chemical  Engineering  Kinetics — Smith. 

239.  Chemical  Theory  A.  W.  H.  Burgess,  W.  F.  Graydon,  R.  R. 

McLaughlin. 

Course  6,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Chemical  kinetics;  principles  of  adsorption  and  colloid  chem- 
istry. 
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240.  Chemical  Theory  B.  W.  H.  Burgess,  W.  F.  Graydon. 

Courses  5c  and  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Chemical  thermodynamics,  introductory  to  subject  256. 

241.  Industrial  Chemistry.  W.  G.  MacElhinney,  W.  H.  Rapson. 

Course  6,  III  Year;  3 hrs.  lectures  per  week,  second  term. 

Chemical  process  industries,  including  petroleum,  soap,  sugar, 
pulp  and  paper,  and  fermentation  industries.  In  preparation  for 
this  course,  students  will  be  expected  to  have  read  and  to  be 
thoroughly  familiar  with  the  following:  Chemical  Process  Indus- 
tries— Shreve:  Chapters  29,  30,  31,  33,  34,  37. 

242.  Introduction  to  Mass  and  Heat  Transfer.  W.  G.  MacElhinney. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms;  3 hrs. 
laboratory  per  week,  second  term. 

The  fundamental  theory  and  practice  used  in  transfer  opera- 
tions in  chemical  engineering.  Energy  and  mass  transfer  are 
considered  in  the  study  of  the  flow  of  fluids,  fluidization  of  solids, 
heat  transfer,  and  evaporation  of  solutions. 

Text  book:  Unit  Operations  of  Chemical  Engineering — McCabe 
and  Smith. 

244.  Organic  Chemistry.  J.  G.  Breckenridge. 

Course  6,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A continuation  of  subject  234,  dealing  mainly  with  aromatic 
compounds. 

245.  Organic  Chemistry  Laboratory.  W.  H.  Rapson,  Z.  May. 

Course  6,  III  Year;  9 hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

A laboratory  course  accompanying  subject  244. 

One  laboratory  report  per  week. 

246.  Electrochemistry.  F.  E.  W.  Wetmore. 

Courses  6 and  8,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Elementary  electrochemistry. 

247.  Electrochemistry  Laboratory.  M.  J.  Dignam. 

Courses  6 and  8,  III  Year;  18  hrs.,  first  term. 

Quantitative  measurements  to  accompany  subject  246. 

249.  Chemical  Laboratory.  W.  F.  Graydon,  Z.  May. 

Courses  5c  and  6,  III  Year;  6 hrs.  laboratory  per  week,  both 
terms. 

A laboratory  course  to  accompany  subject  240. 

250.  Organic  Chemistry.  J.  G.  Breckenridge,  I.  H.  Spinner. 

Course  5c,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

A lecture  course  in  organic  chemistry,  concluding  with  a section 
on  the  chemistry  of  high  polymers. 
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251.  Chemical  Engineering  Laboratory.  A.  I.  Johnson,  W.  G.  Mac- 

Elhinney,  R.  W.  Missen,  D.  Trass. 

Course  6,  IV  Year;  10  hrs.  laboratory  per  week,  first  term. 

A laboratory  course  to  accompany  subjects  242,  253,  and  254. 
Bench  and  pilot  plant  experiments  are  carried  out  to  study  a 
variety  of  unit  operations  such  as  fluidization,  heat  transfer, 
evaporation,  filtration,  distillation,  extraction,  and  absorption. 
Modern  control  instruments  are  discussed  and  operated.  Experi- 
mental work  for  subject  254  is  undertaken  as  a part  of  this 
laboratory. 

One  laboratory  report  per  week. 

252.  Chemical  Engineering  Laboratory.  Staff  in  Chemical  Engineering. 

Course  5c,  IV  Year;  6 hrs.  laboratory  per  week,  first  term; 
9 hrs.  per  week,  second  term. 

Experiments  illustrating  the  principles  encountered  in  subjects 
2.56  and  261. 

253.  Mass  Transfer  Operations.  A.  I.  Johnson. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  and  practice  of  mass  transfer  operations  in  chemical 
engineering  are  discussed.  Many  problems  in  distillation,  extrac- 
tion, absorption,  and  other  operations  illustrate  the  course. 

Text  book:  Mass  Transfer  Operations — R.  E.  Treybal. 

254.  Chemical  Plant  Design.  Staff  in  Chemical  Engineering. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  first  term:  3 hrs. 
laboratory  per  week,  second  term. 

Process  design  data  for  a typical  chemical  synthesis  are  col- 
lected from  pilot  plant  studies.  A full  scale  unit  is  then  designed 
to  illustrate  the  practical  use  of  heat  and  mass  transfer,  fluid- 
flow,  and  thermodynamic  and  kinetic  principles  studied  in  other 
courses.  Due  consideration  is  given  to  economic  considerations 
in  this  work. 

255.  Applied  Mathematics  in  Chemical  Engineering.  A.  I.  Johnson, 

R.  W.  Missen. 

Course  6,  IV  Year;  3 hrs.  laboratoiy  per  week,  first  term. 

A laboratory  subject  to  accompany  subjects  242,  253,  and  254. 
Selected  chemical  engineering  problems,  introducing  the  students 
to  graphical  methods,  alignment  charts,  numerical  methods,  and 
the  application  of  differential  equations,  are  discussed. 

Text  book:  Applied  Mathematics  in  Chemical  Engineering — 
Sherwood  and  Reed. 

256.  Chemical  Engineering  Thermodynamics  and  Kinetics.  W.  H. 

Burgess,  W.  F.  Graydon. 

Courses  5c  and  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 
The  application  of  thermodynamics  and  kinetics  to  problems 
in  the  field  of  chemical  engineering. 
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257.  Organic  Chemistry.  R.  R.  McLaughlin. 

Course  6,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  chemistry  of  natural  and  synthetic  high-molecular-weight 
materials. 

258.  Organic  Chemistry  Laboratory.  J.  G.  Breckenridge. 

Course  5c,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A laboratory  course  to  accompany  subject  250. 

261.  Diffusion  and  Mass  Transfer.  A.  I.  Johnson. 

Course  5c,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Fundamental  concepts  of  molecular  diffusion,  and  application 
to  transfer  through  still  fluids  and  fluids  in  streamline  flow.  Mass 
transfer  resulting  from  turbulent  flow.  Consideration  of  the 
resistance  to  mass  transfer  at  phase  interfaces.  Consideration  of 
the  principles  underlying  the  analysis  and  operation  of  mass 
transfer  equipment  for  gas-liquid,  liquid-liquid,  and  solid-liquid 
operations. 

Text  book:  Mass  Transfer  Operations — Treybal. 

Reference  books:  Mathematics  of  Diffusion — Crank;  Advances 
in  Chemical  Engineering,  Vol.  1 — Drew  & Hoopes. 


DESCRIPTIVE  GEOMETRY,  ENGINEERING  PROBLEMS  AND  DRAWING 
DESCRIPTIVE  GEOMETRY 

269.  Descriptive  Geometry.  A.  Wardell. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

These  lectures  deal  with  the  principles  of  orthographic  and 
oblique  projection  and  their  use  in  solving  problems  of  straight 
lines,  planes,  and  curved  surfaces. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

272.  Descriptive  Geometry.  A.  Wardell. 

Course  1,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

A continuation  of  lecture  course  269.  Problems  of  curved 
surfaces,  shades,  shadows  and  perspective  are  discussed:  also,  an 
introduction  is  given  to  the  principles  of  projection  used  in  map 
making. 

Text  book:  Descriptive  Geometry — Watts  and  Rule. 

ENGINEERING  PROBLEMS  AND  DRAWING 

The  courses  in  Engineering  Problems  and  Drawing  consist 
primarily  in  the  solving  of  problems  by  the  student  at  the  draft- 
ing table  under  the  personal  guidance  of  an  instructor.  The  prob- 
lems in  the  First  and  Second  Years  deal  with  the  fundamental 
engineering  studies — mathematics,  applied  mechanics,  descriptive 
geometry,  the  plotting  of  surveys  that  have  been  made  by  the  stu- 
dent in  the  field,  theory  of  machines,  while  in  the  Third  and 
Fourth  Years,  the  problems  deal  mainly  with  design. 
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275.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  9 hrs.  per  week,  both 
terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (analytical  geometry  and  cal- 
culus.) Plotting  of  original  surveys  for  courses  1,  2 and  9. 

Text  book:  Engineering  Drawing — French- Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

276.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  5,  I Year;  6 hrs.  per  week,  both  terms. 

Drawing  and  lettering.  Problems  in  descriptive  geometry. 

Graphical  and  analytical  solutions  of  problems  in  applied  mech- 
anics. Problems  in  mathematics  (algebra  and  geometry,  and 
calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 

284.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  1,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Plotting  of  original  surveys.  Problems  in  mechanics  of 
materials.  Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

286.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  3,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials,  theory  of  machines. 
Problems  in  mathematics  (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

287.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Courses  2,  6 and  9,  II  Year;  3 hrs.  per  week,  alternate  weeks, 
both  terms. 

Problems  in  mathematics. 

Text  book:  Elements  of  Calculus — Peterson. 

288.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  7,  II  Year;  9 hrs.  per  week,  first  term;  6 hrs.  per  week, 
second  term. 

Course  4,  II  Year;  6 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry — intersection  of  curved  sur- 
faces. Problems  in  mechanics  of  materials.  Problems  in  mathe- 
matics (calculus). 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 
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289.  Engineering  Problems  and  Drawing.  A.  Wardell. 

Course  8,  II  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  descriptive  geometry,  mechanics  of  materials  and 
mathematics. 

Text  book:  Engineering  Drawing — French-Vierck,  8th  Edition. 
Elements  of  Calculus — Peterson. 

296.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  3,  III  Year;  3 hrs.  per  week,  both  terms. 

Problems  supplementing  the  work  covered  in  the  Lecture  Course 
30  are  assigned  and  worked  out  in  the  drafting  room. 

297.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  1,  III  Year;  12  hrs.  per  week,  first  term;  9 hrs.  per 
week,  second  term. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns,  roof  trusses  and 
highway  trusses. 

298.  Engineering  Problems  and  Drawing.  W.  B.  Dunbar. 

Course  2,  III  Year;  3 hrs.  per  week,  second  term. 

Course  4,  III  Year;  3 hrs.  per  week,  both  terms. 

Problems  in  design  of  steel  structures,  riveted  and  welded  con- 
nections, tension  members,  beams,  columns. 

299.  Engineering  Problems  and  Drawing,  Structural.  W.  B.  Dunbar. 

Course  la,  IV  Year;  3 hrs.  per  week,  first  term. 

Problems  based  on  lecture  course  46. 

300.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  3,  IV  Year;  3 hrs.  per  week,  first  term  (1959-60  only). 

Course  lb,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 

301.  Structural  Design  Drawing.  W.  B.  Dunbar. 

Course  4,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  in  determination  of  stresses  in,  and  design  of  mill 
buildings,  flume  trestles,  crane  runways,  floor  panels  for  machinery 
loading,  and  problems  in  reinforced  concrete. 

BUSINESS  ADMINISTRATION,  ECONOMICS,  HISTORY  AND  LAW 

306.  Accounting.  F,  N.  Beard. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  accounting  principles  and  procedures,  the  preparation 
and  interpretation  of  financial  statements,  cost  accounting,  and 
the  use  of  accounting  as  a means  of  control. 
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307.  Statistics.  W.  A.  Beckett. 

Course  4,  III  Year;  2 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

An  introduction  to  statistical  technique  to  include  frequency 
distributions,  correlation,  curve  fitting,  sampling  theory  and  an 
introduction  to  statistical  quality  control. 

309.  Business  Policy. 

Course  4,  IV  Year;  3 hrs.  lectures  and  2 hrs.  laboratory  per 
week,  both  terms. 

Financing  a business  enterprise  with  some  attention  to  the 
investment  program  of  an  individual;  internal  administration; 
marketing  and  purchasing  of  industrial  goods. 

310.  Business.  F.  N.  Beard. 

Courses  1,  2,  3,  7 and  9,  III  Year;  1 hr.  lecture  per  week, 
second  term. 

Elements  of  business  organization  and  management  with  an 
introduction  to  the  principles  of  control  through  accounting 
records  and  financial  statements. 

311.  Economics.  D.  G.  Hartle,  J.  I.  McDonald,  R.  G.  Marshall,  E.  P. 

Neufeld,  M.  H.  Watkins. 

All  courses,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  Introduction  to  the  study  of  Economics  with  special  refer- 
ence to  the  problems  of  the  Canadian  economy. 

Text  book:  An  Introduction  to  Political  Economy — Bladen. 

314.  Engineering  Law.  W.  O.  Chris.  Miller. 

Courses  1,  3,  4,  6,  and  7,  IV  Year;  1 hr.  lecture  per  week,  first 

term. 

A subject  designed  to  co-ordinate  the  practice  of  engineering 
and  law.  Consideration  is  given  to  the  characteristics,  advantages 
and  disadvantages  of  companies,  partnerships  and  sole  proprietor- 
ships, the  promotion,  organization  and  financing  of  companies, 
the  duties  of  employees  to  employers,  the  duties  and  liabilities  of 
engineers,  statutes  applicable  to  engineering  works,  professional 
engineering  associations,  construction  contracts,  workmen’s  com- 
pensation, trade  unions  and  industrial  disputes. 

Text  book:  Enginering  Law — Laidlaw  and  Young. 

315.  Industrial  Management.  B.  M.  M.  Carpendale,  D.  J.  Clough,  P.  B. 

Hughes. 

Courses  3,  6,  7,  IV  Year;  1 hr.  lecture  per  week,  first  term. 

Introduction  to  principles  of  management,  control  methods, 
work  measurement,  wages  and  incentive. 

Subjects  314  and  315  are  combined  in  one  examination. 

319.  Public  Speaking.  The  Staff  in  Chemical  Engineering. 

Course  6,  III  Year;  1 hr.  per  week,  both  terms. 
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320.  Industrial  Management,  T,  C.  Graham. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

A study  of  the  factors  involved  in  the  production  and  distribu- 
tion of  products  or  services.  Consideration  will  be  given  to  the 
general  concepts  of  management,  organization,  leadership  and 
industrial  relations  but  major  emphasis  will  be  on  work  simplifica- 
tion, time  and  motion  study,  wage  administration  and  controls  of 
production,  quality  and  costs. 

322.  Industrial  Management  Laboratory.  T.  C.  Graham. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Cases  and  problems  to  accompany  the  lecture  subject. 

323.  Introduction  to  Political  Science.  W.  Baker. 

All  courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

An  introduction  to  the  study  of  government  with  special  refer- 
ence to  the  problems  of  Canadian  government. 

324.  Europe  and  the  Modern  World,  1500-1950.  R.  A.  Spencer,  J.  C. 

Cairns. 

All  courses,  III  Year;  2 hrs.  lectures  per  v/eek,  both  terms. 

An  introduction  to  the  main  currents  of  European  history 
between  1500  and  1950,  and  of  European  relations  with  the 
extra-European  world.  The  purpose  of  the  course  is  not  the 
accumulation  of  factual  information  but  the  attainment  of  some 
understanding  of  historical  processes,  affecting  the  forms  of 
political  organization,  economic  activity,  intellectual  and  social 
movements. 

326.  Philosophy  of  Science.  Marcus  Long. 

Courses  1,  2,  3,  4,  5,  6,  7,  8 and  9,  IV  Year;  2 hrs.  lectures 
per  week,  first  term. 

The  relation  between  Science  and  Philosophy;  an  examination 
of  the  presuppositions  of  science  and  its  basic  concepts;  alternative 
accounts  of  the  nature  of  the  universe  with  their  implications  for 
social  and  moral  behaviour. 

327.  Industrial  Psychology.  W.  Line. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  second  term. 

A series  of  lectures  and  discussions  on  human  relations,  with 
the  focus  on  some  of  the  current  problems  in  a developing  indus- 
trial culture. 

328.  Industrial  Management  B.  T.  C.  Graham,  J.  G.  Sawatzky. 

Course  4,  IV  Year;  2 hrs.  lectures  and  3 hrs.  laboratory  per 
week,  both  terms.  (1959-60  only) 

A continuation  of  subject  321,  dealing  with  such  matters  as 
production,  planning,  time  and  motion  study,  costs,  budgetary 
control,  and  payment  of  labour.  Particular  emphasis  is  placed 
upon  the  study  of  Industrial  Relations. 
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329.  Industrial  Psychology.  W.  Line. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 
(1959-60  only) 

The  Worker  as  a person.  His  nature  and  needs;  achievement 
and  satisfaction;  ability,  motivation,  interest;  adjustment  and 
development.  Individual  differences.  Learning  at  the  level  of 
skills  and  knowledge,  and  in  a social  sense.  Morale,  loyalty  and 
responsibility. 

Administrative  provisions.  The  principles  applied  to  adminis- 
trative problems,  e.g.  conditions  of  work,  diagnosis  of  difficulties, 
constructive  policies;  supply  of  personnel,  selection,  training  and 
supervision. 

Special  Services.  The  role  of  professional  services,  e.g.  health, 
social  welfare,  psychological  service,  etc.:  their  relation  to  the 
executive  and  to  the  community. 

ELECTRICAL  ENGINEERING 

330.  Electricity.  Staff  in  Electrical  Engineering. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

A basic  course  in  electricity  and  magnetism,  including  Kirch- 
hoff’s  Laws  and  network  theorems  as  applied  to  direct-current 
circuits,  induced  voltages,  self  and  mutual  inductance  and  an 
introduction  to  electric  field  concepts.  The  MKS  system  of  units 
is  used. 

Text  book:  Introduction  to  Electrical  Engineering — Ward. 

331.  Eleetricity.  Staff  in  Electrical  Engineering. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

A basic  course  in  electricity  and  magnetism  that  is  similar  to 
subject  330  but  adapted  to  the  needs  of  Course  5. 

332.  Alternating-Current  Circuits  I.  I.  R.  Dalton. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  calculation  of  single-phase  alternating-current 
circuits.  The  complex  number  method  of  calculation  is  intro- 
duced and  used. 

Reference  books:  Alternating  Current  Circuits — Kerchnei  and 
Corcoran.  Alternating  Current  Circuits — Tang. 

333.  Electrical  Fundamentals.  J.  E.  Reid. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  theory  of  electrostatics  covering  electrical  fields  and  poten- 
tials, electric  flux,  calculation  of  capacitance  and  breakdown 
voltage,  units.  The  theory  of  magnetism  and  electromagnetism 
covering  calculation  of  magnetic  fields  of  coils,  magnetic  circuits, 
calculation  of  self  and  mutual  inductance,  units. 

Reference  book:  Electric  and  Magnetic  Fields — Boast. 
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334.  Electrical  Laboratory  and  Problems. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  per  week,  first 
term. 

Course  7,  II  Year;  6 hrs.  laboratory  per  week,  second  term. 

Appropriate  laboratory  experiments  to  accompany  courses  332 
and  338. 

Courses  3 and  4.  Six  laboratory  reports. 

Course  7.  Ten  laboratory  reports. 

335.  Electrical  Problems  and  Seminar. 

Course  7,  III  Year;  2 hrs.  per  week,  first  term;  4 hrs.  per 
week,  second  term. 

Problems  associated  with  courses  336,  337,  339  and  341  are 
worked  out  under  staff  supervision.  To  provide  practice  in  public 
speaking,  one  hour  per  week  in  the  second  term  is  devoted  to 
short  talks  and  discussions  by  the  students  on  topics  of  their  own 
choice. 

336.  Mathematical  Applications  in  Electrical  Engineering.  A.  J.  Kravetz. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  course  is  intended  to  develop  certain  topics  in  mathematics 
such  as  complex  numbers  and  functions,  numerical  analysis,  dif- 
ferential equations,  Laplace  transformation  and  vector  analysis 
and  apply  them  to  problems  of  electrical  engineering. 

Reference  books:  Mathematical  Methods  in  Electrical  Engineer- 
ing— Reed  and  Reed.  Advanced  Mathematics  for  Engineers — 
Reddick  and  Miller.  Differential  Equations — Piaggio. 

337.  Electronics.  W.  H.  Card. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  behaviour  of  electrons  in  electric  and  magnetic  fields, 
thermionic  emission,  semiconductors,  vacuum-tube  and  transistor 
characteristics  and  circuit  models,  simple  vacuum-tube  and 
transistor  circuits. 

338.  Electricity.  H.  A.  Courtice. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

General  principles  and  calculations  of  electrical  circuits,  par- 
ticularly as  applied  to  the  measurement  of  resistance,  current, 
potential  difference,  inductance,  capacity,  power,  and  energy. 
The  principles  underlying  commercial  instruments  are  considered, 
together  with  the  methods  of  calibration. 

Reference  books:  Electrical  Measurements — Laws.  Basic  Elec- 
trical Measurements — Stout. 

339.  Direct  Current  Machines.  G.  R.  Slemon. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

The  theory  and  operation  of  direct  current  machines.  Methods 
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of  calculating  the  operating  characteristics  of  generators  and 
motors  are  presented  and  illustrated  by  the  use  of  problems. 

Reference  books:  Direct-Current  Machinery — Kloeffler,  Bren- 
nerman,  and  Kerchner.  Principles  of  D.C.  Machines — Langsdorf. 

341.  Alternating-Current  Circuits  II.  J.  E.  Reid. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Polyphase  circuits.  Circuits  with  non-sinusoidal  waves.  Fourier 
series.  Theory  of  coupled  circuits  and  the  transformer.  Measure- 
ments. 

Reference  books:  Alternating-Current  Circuits — Kerchner  and 
Corcoran.  Alternating-Current  Circuits — Tang. 

342.  Electric  Machines.  P.  E.  Burke. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

Operating  characteristics  and  applications  of  transformers  and 
rotating  electric  machines. 

343.  Electric  Machines  Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

Laboratory  exercises  to  accompany  subject  342. 

Four  laboratory  reports. 

344.  Electrical  Laboratory. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

This  laboratory  course  accompanies  lecture  courses  339  and 
341.  It  consists  of  three  groups  of  experiments  dealing  respec- 
tively with  direct  current  machinery,  fundamental  properties  of 
single-phase  and  three-phase  alternating-current  circuits  and  the 
single-phase  transformer. 

Eight  laboratory  reports. 

345.  Electronics.  J.  L.  Yen,  I.  R.  Dalton. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

Thermionic  emission,  vacuum-tube  characteristics  and  appli- 
cations, gaseous-tube  characteristics  and  applications,  control  sys- 
tems. 

Text  book:  Introduction  to  Industrial  Electronics — Benedict, 

346.  Electronics  Laboratory. 

Courses  3 and  4,  III  Year;  3 hrs.  laboratoiy  alternate  weeks, 
first  term. 

Laboratory  exercise  to  accompany  subject  345. 

Four  laboratory  reports. 

347.  Electric  Circuits  and  Machines.  P.  E.  Burke. 

Courses  1 and  2,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Principles  of  alternating-current  circuits,  impedances  in  series 
and  parallel,  three-phase  circuits.  Power  measurement  in  single- 
phase and  polyphase  circuits.  The  transformer  and  the  induction 
motor. 
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348.  Electrical  Laboratory. 

Courses  1 and  2,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Introductory  laboratory  practice  in  methods  of  measuring 
electrical  quantities.  Experiments  on  alternating-current  circuits, 
the  transformer  and  the  polyphase  induction  motor. 

Three  laboratory  reports. 

350.  Circuit  Analysis.  V.  G.  Smith. 

Course  5e,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
work theorems  and  to  discuss  general  network  properties.  Com- 
plex wave  forms,  filters  and  unbalanced  polyphase  networks  are 
considered  in  detail. 

Reference  books:  Alternating-Current  Circuits — ^Kerchner  and 
Corcoran.  Alternating-Current  Bridge  Methods — Hague.  Sym- 
metrical Components — Wagner  and  Evans. 

351.  Circuit  Analysis.  V.  G.  Smith. 

Course  7,  IV  Year;  2 hrs.  lectures  per  week,  first  term;  3 hrs. 
lectures  per  week,  second  term. 

Advanced  analytical  methods  are  used  to  derive  general  net- 
work theorems  and  to  discuss  general  network  properties.  Electric 
wave  filters  and  unbalanced  power  networks  receive  detailed 
consideration. 

Reference  books:  Same  as  for  subject  350. 

352.  Transmission  at  Low  and  High  Frequencies.  G.  Sinclair. 

Course  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  propagation  of  waves  on  transmission  lines,  under  transient 
and  steady-state  conditions. 

353.  Alternating  Current  Machinery  I.  G.  F.  Tracy. 

Course  7,  IV  Year;  3 hrs.  lectures  per  week,  first  term. 

The  theory  and  performance  of  generators,  synchronous  motors, 
single  and  polyphase  induction  motors. 

Reference  books:  Principles  of  Alternating  Current  Mach- 
inery— Lawrence.  Alternating  Current  Machines — Puchstein  and 
Lloyd. 

354.  Electric  Circuits.  J.  M.  Ham. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Circuits  as  models  for  physical  devices.  Kirchhoff’s  laws  and 
network  topology.  Network  theorems.  Complex  algebra  in  alter- 
nating-current circuit  analysis.  Applications  to  single  and  poly- 
phase power  circuits,  instruments,  transformers,  electronic  circuits. 

355.  Electrical  Laboratory. 

Course  7,  TV  Year;  3 hrs.  laboratory  per  week,  first  term;  154 
hrs.  laboratory  per  week,  second  term. 


CURRICULUM 


93 


Studies  of  principles  and  properties  of  single-phase  and  poly- 
phase circuits  and  apparatus.  Vector  and  analytical  methods  are 
applied  to  the  solution  of  problems  related  to  the  characteristics 
of  transformers,  alternators,  synchronous  motors,  converters,  in- 
duction motors,  transmission  lines,  and  other  alternating  current 
equipment. 

Seven  laboratory  reports. 

Reference  books : Electrical  Engineering — Christie.  Experi- 
mental Electrical  Engineering,  Vols.  I and  II — ^Karapetoff.  Prin- 
ciples of  A.G.  Machinery — Lawrence.  A.G.  Machinery — Bryant 
and  Johnson.  Principles  of  Alternating  Current  Machinery — 
Langsdorf. 

356.  Electric  Circuits  Laboratory. 

Course  5,  II  Year;  3 hrs,  laboratory  alternate  weeks,  both 
terms. 

Laboratory  exercises  to  accompany  subject  354. 

Ten  laboratory  reports. 

357.  Electric  Control  Systems.  J.  M.  Ham. 

Courses  5e,  5n  and  7,  IV  Year;  2 hrs.  lectures  per  week,  first 
term;  1 hr.  lecture  per  week,  second  term. 

Application  of  circuit  analysis  and  differential  equations  to 
problems  of  energy  control  by  electronic  and  electro-mechanical 
means.  Rectification  and  inversion  with  switching  devices.  Power 
modulators — switching  amplifiers  (electronic  and  magnetic), 
rotary  electromagnetic  amplifiers.  Characteristics  of  loads — tor- 
ques, resistance  welding,  electromagnetic  heating,  etc.  Control 
“systems” — purposes  and  applications  of  feedback.  Computation 
and  simulation  in  system  design. 

358.  Electric  Control  Systems  Laboratory. 

Courses  5e,  5n  and  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks, 
both  terms. 

Laboratory  experiments  and  design  problem  periods  to  accom- 
pany subject  357. 

Four  laboratory  reports. 

359.  Electrical  Problems  and  Seminar. 

Course  7,  IV  Year;  2 hrs.  per  week,  both  terms. 

Oral  presentation  by  each  fourth  year  student  of  his  thesis, 
together  with  discussions  by  other  members  of  the  group. 

360.  Communications  I.  J.  E.  Reid. 

Courses  5e,  5s,  5m  and  7,  IV  Year;  3 hrs.  lectures  per  week, 

first  term. 

The  basic  principles  of  amplification,  detection,  modulation, 
demodulation,  and  radio-frequency  power  generation. 

Reference  book:  Applied  Electronics — Gray. 
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36  L Communications  Laboratory. 

Courses  5e,  5s,  5m  and  7,  IV  Year;  3 brs.  laboratory  per 
week,  first  term. 

Experiments  and  problems  to  accompany  subject  360. 

Six  laboratory  reports. 

362.  Communications  II.  J.  E.  Reid. 

Courses  5e  and  7,  IV  Year;  3 hrs.  lectures  per  week,  second 
term. 

A continuation  of  subject  360  covering  theory  and  design  of 
Class  B and  C amplifiers,  power  oscillators,  crystal  oscillators. 
Noise  in  communication  circuits.  Frequency  conversion.  Im- 
pedance transformation. 

Reference  book:  Applied  Electronics — Gray. 

363.  Communications  Laboratory. 

Courses  5e  and  7,  IV  Year;  3 hrs.  laboratory  per  week,  second 
term. 

Experiments  and  problems  to  accompany  subjects  362  and  371. 

Seven  laboratory  reports. 

364.  Operational  Methods.  V.  G.  Smith. 

Courses  5e,  5m,  5n,  5s  and  5t,  IV  Year;  2 hrs.  lectures  per  week, 
both  terms. 

Classical  and  Heaviside’s  operational  methods  are  developed. 
Fourier’s  methods  leading  to  the  Laplace  transforms  are  dis- 
cussed and  the  close  relationship  between  Laplace  and  Heaviside 
emphasized.  Applications  are  chiefly  to  electric  circuit  analysis. 

Reference  books:  Transformation  Calculus  and  Electric  Trans- 
ients— Goldman.  Electromagnetic  Theory — Heaviside.  Transients 
in  Linear  Systems — Gardner  and  Barnes.  Simple  Calculation  of 
Electrical  Transients — Carter. 

365.  Applied  Electromagnetic  Theory.  G.  Sinclair. 

Courses  5e,  5g,  5m,  5n  and  5s,  IV  Year;  2 hrs.  lectures  per 
week,  both  terms. 

Electrostatics  is  reviewed  and  developed  further  to  compute 
the  capacities  of  engineering  structures.  Electromagnetism  is  re- 
viewed and  Maxwell’s  equations  obtained.  These  are  then  applied 
in  a study  of  plane  waves,  wave  guides  and  antenna  radiation. 

Reference  book:  Electromagnetic  Waves  and  Radiating  Systems 
— Jordan. 

366.  Electronics.  W.  H.  Card. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Basic  theory  of  the  behaviour  of  electrons  in  electric  and 
magnetic  fields,  thermionic  emission,  transistor  and  electron-tube 
characteristics,  circuit  models  and  applications,  conduction 
through  gases. 

Reference  book:  Applied  Electronics — T.  S.  Gray. 


CURRICULUM 


95 


367.  Alternating-Current  Circuits.  J.  L.  Yen,  I,  R.  Dalton, 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  second 
term. 

Fundamentals  of  alternating  current,  voltage  and  power.  The 
analysis  of  series,  parallel  and  three-phase  circuits  containing 
resistance,  inductance  and  capacitance. 

368.  Alternating-Current  Circuit  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Laboratory'  exercises  to  accompany  subject  367. 

Three  laboratory  reports. 

369.  Alternating  Current  Machinery  II.  G.  F.  Tracy. 

Course  7,  IV  Year;  2 hrs,  lectures  per  week,  second  term. 

A continuation  of  subject  353.  Special  types  of  alternating 
current  motors,  synchronous  converters,  single-phase  induction 
motors,  frequency  changes,  selsyn  devices. 

370.  Alternating  Current  Machinery  Laboratory. 

Course  7,  IV  Year;  3 hrs.  laboratory  alternate  weeks,  second 
term. 

Laboratory  exercises  to  accompany  subject  369. 

Three  laboratory  reports. 

371.  Communications  III.  G.  Sinclair. 

Courses  5e  and  7,  IV  Year;  2 hrs.  lectures  per  week,  second 
term. 

Transmission  lines  at  ultra-high  frequencies,  generation  and 
amplification  at  high  frequencies,  semi-conductor  devices  at  low 
frequencies. 

373.  Electric  Power  Systems.  G.  R.  Slemon. 

Course  7,  IV  Year;  2 hrs.  lectures  and  2 hrs.  computation  per 
week,  second  term. 

The  theory  associated  with  the  economic  generation,  trans- 
mission and  distribution  of  electrical  energy  in  bulk  and  the  con- 
trol of  power  systems  under  normal  and  fault  conditions. 

375.  Electrical  Engineering.  A.  J.  Kravetz. 

Courses  6 and  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Principles  of  d-c  and  a-c  circuits  including  the  more  important 
methods  of  measuring  resistance,  current,  potential  difference, 
power  and  energy;  the  principles  of  operation  of  d-c  and  a-c 
machinery;  thermionic  tube  characteristics  and  applications. 

376.  Electrical  Engineering  Laboratory. 

Courses  6 and  8,  II  Year;  3 hrs.  laboratory  per  week,  both 
terms. 

Laboratory  exercise  to  accompany  subject  375. 

Ten  laboratory  reports. 
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377.  Electric  Machines.  A.  J.  Kravetz. 

Courses  3 and  5e,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Operating  characteristics,  control,  and  applications  of  direct- 
current  and  alternating-current  machines. 

378.  Electric  Machines  Laboratory. 

Courses  3 and  5e,  III  Year;  3 hrs.  laboratory  alternate  weeks, 
first  term;  3 hrs.  laboratory  per  week,  second  term. 

Laboratory  exercises  to  accompany  subject  377. 

Seven  laboratory  reports. 

379.  Electronics  Laboratory. 

Courses  5 and  7,  III  Year;  3 hrs.  laboratory  alternate  weeks, 
second  term. 

Laboratory  exercises  to  accompany  subjects  337  and  366. 

Three  laboratory  reports. 

GEOLOGIC.\L  SCIENCES 

380.  Physical  Geology.  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  2 hrs.  lectures  per  week,  first  term. 

An  introduction  to  the  study  of  geology  and  mineralogy. 

Reference  books:  Princinples  of  Physical  Geology — Holmes. 
Principles  of  Geology — Gilluly,  Waters  and  Woodford  or  Physical 
Geology — Leet  and  Judson. 

381.  Physical  Geology  Laboratory. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  2 hrs.  laboratory 
and  1 hr.  tutorial  per  week,  first  term. 

A laboratory  course  to  accompany  subject  380. 

382.  Engineering  Geology.  W.  H.  Gross. 

Courses  1 and  5g,  III  Year;  2 hrs.  lecture  per  week,  both  tenns. 

An  introduction  course  in  geology  with  special  reference  to 
engineering  problems. 

383.  Engineering  Geology  Laboratory. 

Course  1,  III  Year;  2 hrs.  per  week,  both  terms. 

Specimens,  maps,  and  sections  to  accompany  subject  382. 

384.  Glacial  Geology  and  Ground  Water.  R.  E.  Deane. 

Courses  2 and  5g,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Pleistocene  Geology.  The  formation  and  distribution  of  the 
drift  deposits  of  North  America,  with  emphasis  on  their  economic 
importance. 

385.  Elementary  Geochemistry.  F.  G.  Smith. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

Covering  the  periodic  table,  distribution  of  the  elements,  states 
of  matter,  phase  diagrams,  natural  hydrothermal  solutions, 
weathering,  and  geochemical  cycles. 
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386.  Mineralogy  and  Lithology.  D.  H.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  2 hrs.  lecture 
per  week,  both  terms. 

A study  of  crystallography,  descriptive  and  determinative 
mineralogy,  and  the  common  rocks. 

Reference  book:  An  Introduction  to  the  Study  of  Minerals — 
Rogers. 

387.  Mineralogy  and  Lithology  Laboratory.  D.  H.  Gorman,  P.  A.  Peach. 

Courses  2 and  9,  II  Year;  Course  5g,  III  Year;  2 hrs.  per  week, 
both  terms. 

Practice  in  identifying  minerals  and  rocks. 

388.  Descriptive  Mineralogy.  D.  H.  Gorman. 

Course  9,  III  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Continuation  of  the  mineralogy  of  subject  386. 

389.  Ore  Microscopy.  D.  H.  Gorman. 

Course  9,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Identification  of  minerals  in  polished  sections. 

390.  Crystallography.  E.  W.  Nuffield. 

Courses  5m,  5s  and  8,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

The  modern  concept  of  crystals;  symmetry  elements;  derivation 
of  space  lattices,  classes,  forms,  indices. 

391.  Petrology.  P.  A.  Peach. 

Course  9,  III  Year;  3 hrs.  lecture  per  week,  first  term;  2 hrs. 
lecture  per  week,  second  term. 

Microscopic  character  of  the  rock-forming  minerals  in  thin 
sections,  and  description  and  classification  of  rocks. 

Text  books:  Optical  Crystallography — Wahlstrom.  Eruptive 
Rocks — Strand. 

392.  Petrography  Laboratory.  P.  A.  Peach. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

Microscopic  petrography,  to  accompany  subject  391. 

Text  book:  Optical  Mineralogy — Rogers  and  Kerr. 

393.  Historical  and  Stratigraphical  Geology.  F.  W.  Beales. 

Courses  2 and  9,  II  Year;  2 hrs.  lectures  and  1 hr.  tutorial  per 
week,  second  term. 

Study  of  the  principles  of  stratigraphy  and  historical  geology 
since  Precambrian  times. 

394.  Historical  and  Stratigraphical  Geology  Laboratory.  F.  W.  Beales. 

Course  9,  II  Year;  2 hrs.  per  week,  second  term. 

Laboratory  work  to  illustrate  subject  393, 
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395.  Palaeontology.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

396.  Palaeontology  Laboratory.  M.  A.  Fritz. 

Course  9,  III  Year;  2 hrs.  per  week,  both  terms. 

397.  Structural  Geology.  W.  M.  Tovell. 

Courses  2,  5g  and  9,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Structures  caused  by  the  deformation  of  the  earth’s  crust. 

Text  book;  Structural  Geology — Billings. 

398.  Structural  Geology  Laboratory.  W.  M.  Tovell. 

Courses  2,  5g  and  9,  III  Year;  3 hrs.  per  v/eek,  both  terms. 
Work  with  geological  maps  of  folded  and  faulted  areas,  struc- 
tural sections,  and  the  solution  of  problems  relating  to  folding 
and  faulting. 

Laboratory  course  to  accompany  subject  397. 

399.  Mineral  Deposits.  W.  H.  Gross. 

Courses  2,  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  both 
terms. 

Theories  of  origin  of  mineral  deposits  and  description  of 
world’s  important  mineral  deposits. 

400.  Mineral  Deposits  Laboratory.  W.  H.  Gross. 

Course  9,  IV  Year;  3 hrs.  per  week,  second  term. 

401.  Geology  of  Canada.  F.  W.  Beales. 

Course  9,  IV  Year;  1 hr.  lecture  per  v/eek,  both  terms. 

A survey  of  the  physiography,  historical  geology,  major  struc- 
tural features,  and  mineral  deposits  of  the  country. 

402.  Pleistocene  Geology.  R.  E.  Deane. 

Course  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

Study  of  the  Pleistocene  Deposits  of  North  America  and 
Europe. 

403.  Precambrian  Geology.  W.  W.  Moorhouse. 

Courses  2 and  9,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 
Precambrian  formations  of  Canada — their  rocks,  distribution, 
relationships  and  economic  features. 

404.  Precambrian  Geology  Laboratory.  W.  W.  Moorhouse. 

Course  2,  IV  Year;  1 hr.  laboratory  per  week,  first  term. 
Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

To  accompany  subject  403. 

405.  Mining  Geology.  G.  B.  Langford. 

Courses  2 and  9,  IV  Year;  2 hrs.  lecture  per  week,  second  term. 
A course  dealing  with  the  application  of  geology  to  mining. 
Reference  book:  Mining  Geology — McKinstry. 
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406.  Mining  Geology  Laboratory.  G.  B.  Langford. 

Course  9,  IV  Year;  3 hrs.  per  week,  first  term. 

407.  Petroleum  Geology.  W.  M.  Tovell. 

Courses  5g  and  9,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 
The  origin,  nature,  and  occurrence  of  petroleum  and  natural 
gas  deposits  and  the  extraction  of  these  substances  from  the 
earth. 

408.  Petroleum  Geology  Laboratory.  W.  M.  Tovell. 

Courses  5g  and  9,  IV  Year;  3 hrs.  per  week,  second  term. 
Accompanying  subject  407. 

409.  Stratigraphy  and  Sedimentation.  F.  W.  Beales. 

Course  9,  III  Year;  2 hrs.  lectures  per  week,  second  term. 
Description,  classification  and  interpretation  of  sedimentary 
rocks  and  rock  units. 

410.  Stratigraphic  and  Sedimentary  Field  Work.  F.  W.  Beales. 

Course  9,  III  Year;  2 hrs.  per  week,  second  term. 

Field  work  along  the  Niagara  Escarpment. 

411.  Geological  and  Mineralogical  Field  Work. 

Courses  2 and  9,  III  Year;  7 days. 

A field  trip  following  the  April  examination  to  the  Bancroft 
and  Madoc  areas  of  Ontario. 

412.  Geological  Field  Trips  (Glacial  Geology). 

Courses  2 and  9,  IV  Year.  Three  Ya  day  trips. 

During  October  weekly  trips  will  be  made  to  points  of  interest 
near  Toronto. 

413.  Geological  Field  Trips  (Petroleum). 

Course  9j  IV  Year.  2^^  days. 

Oil  and  gas  fields  in  Chatham  area. 

414.  Geological  Field  Trips  (Economic  and  Mining). 

Course  9,  IV  Year.  Two  trips,  each  /a  day. 

Trip  to  gypsum  mine  and  cement  plant. 

415.  X-Ray  Crystallography.  E.  W.  Nuffield. 

Course  5m,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 
X-ray  diffraction  methods  and  their  application  in  the  study 
of  crystalline  materials. 


HEAT  ENGINES 

No  laboratory  reports  to  be  written  outside  of  assigned  teaching 
hours. 

420.  Elementary  Heat  Engines.  F.  G.  Ewens,  P.  B.  Hughes,  A.  B.  Allan. 
Course  7,  II  Year;  1 hr.  lecture  per  week,  first  term. 
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Courses  3 and  4,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

For  each  group  selected  topics  are  arranged  to  suit  the 
courses  included  in  the  group. 

The  history  and  development  of  heat  engines,  the  principles 
upon  which  they  operate,  and  the  characteristic  features  of  the 
different  kinds  of  engines  used  in  practice.  The  First  and  the 
Second  laws  of  thermodynamics. 

Text  book  (Courses  3 and  4) : Elements  of  Thermodynamics 
and  Heat  Transfer — Obert. 

Reference  books  (All  Courses)  : Thermodynamics  of  Heat 
Power — Faires.  Steam,  Air  and  Gas  Power — Severns,  Degler  and 
Miles. 


421.  Theory  of  Heat  Engines.  R.  C.  Wiren,  F.  C.  Hooper. 

Courses  3 and  7,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

For  each  course  selected  topics  are  arranged  to  complement 
parts  of  the  subject  given  in  the  Second  and  in  the  Fourth  Years, 
with  due  emphasis  on  the  material  particularly  desirable  for  each 
course. 

The  applications  of  the  laws  of  thermodynamics  to  ideal  pro- 
cesses and  cycles  using  gases  and  vapours,  reversibility,  available 
energy,  entropy,  properties  of  fluids.  Processes  and  cycles  used 
in  practice  for  steam  and  gas  power  plants,  and  for  refrigerating 
plants.  Reciprocating  engines,  turbines  and  compressors.  Heat 
transfer.  Regeneration. 

Text  book  (Course  3) : Elements  of  Thermodynamics  and  Heat 
T ransf  er — Obert. 

Text  book  (Course  7) : Basic  Thermodynamics — Brown. 

Reference  books  (All  Courses) : Thermodynamics  of  Heat 
Power — Faires.  Thermodynamics — Lee  and  Sears.  Steam,  Air  and 
Gas  Power — Severns,  Degler  and  Miles. 

422.  Heat  Engineering.  R.  G.  Wiren,  W.  A.  Wallace,  F.  C.  Hooper. 

Courses  3 and  5t,  III  Year;  2 hrs.  lecture  per  week,  first  term; 
1 hr.  lecture  per  week,  second  term. 

Steam  Generators  and  Plant.  Combustion  calculations;  analysis 
of  fuels  and  products  of  combustion;  boiler  tests  and  heat  bal- 
ance; principles  of  design  of  boilers,  furnaces,  stokers,  pulverised 
fuel,  oil  and  gas  firing  equipment,  economizers,  air  heaters,  super- 
heaters, feedwater  heaters,  evaporators  and  miscellaneous  heat 
exchangers.  Steam  turbines  condensers  and  auxiliary  power  plant 
equipment. 

' Text  book:  Steam  Power  Plants — Potter. 

Reference  books:  Steam  Power  Plants — Gaffert,  McNaughton, 

I Zerban  and  Nye.  Steam  Turbines — Church.  Steam,  Air  and  Gas 

Power — Severns  and  Degler. 
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Internal  Combustion  Engines.  Types  and  operation;  perform- 
ance and  testing;  basic  characteristics  and  principles  of  design; 
carburation;  fuel  injection;  governing. 

Text  book:  Internal  Combustion  Engines — Obert. 

Reference  books:  Internal  Combustion  Engines  — Poison, 
Maleev,  Fraas. 

Heat  Transfer  and  Air  Conditioning.  Conduction,  convection, 
radiation,  and  combined  mechanisms  of  heat  transfer.  Air  and 
water  vapour  mixtures,  requirements  for  comfort  and  industrial 
processes;  the  use  of  psychrometric  charts;  heating,  cooling, 
humidifying  and  dehumidifying  processes;  calculation  of  air  con- 
ditioning loads ; air  conditioning  systems  and  equipment. 

Reference  book:  Heating  and  Air  Conditioning — Allen,  Walker 
and  James. 

423.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  W.  A. 

Wallace,  F.  C.  Hooper,  R.  W.  P.  Anderson,  W.  J.  Moroz. 

Courses  3 and  5t,  III  Year;  1 three-hour  laboratory  period 
per  week,  both  terms. 

Course  7,  III  Year;  1 three-hour  laboratory  period  per  week, 
first  term. 

Courses  4 and  6,  III  Year;  1 three-hour  laboratory  period  per 
week,  second  term. 

The  laboratory  work  is  designed  to  assist  in  clearer  under- 
standing of  theory  and  practical  applications,  and  consists  of 
selected  experiments  in  four  laboratories:  Heat  Engine  labora- 
tory, Fuel  Testing  laboratory.  Heat  Transfer  laboratory,  Re- 
frigeration and  Air  Conditioning  laboratory. 

The  work  on  Heat  Engines  deals  with  the  timing  of  engines, 
measuring  indicated  and  brake  horse-power,  the  use  of  power 
plant  instruments,  testing  of  air  compressors,  steam  engines, 
steam  turbines,  internal  combustion  engines  and  gas  turbines  under 
various  conditions,  steam  calorimetry  and  the  solution  of  practical 
problems  on  steam  plants,  internal  combustion  engines,  and  gas 
turbines. 

The  Fuel  Testing  includes  analysis  of  fuels  and  products  of 
combustion,  knock  rating  of  gasolines,  fuel  calorimetry,  etc. 

The  work  on  Heat  Transfer  deals  with  temperature  measure- 
ment, tests  on  insulation  and  heat  exchangers  of  various  kinds. 

The  work  on  air  conditioning  deals  with  the  use  of  instruments 
and  charts,  air  conditioning  standards,  the  solution  of  practical 
problem,  and  testing  of  air  conditioning  equipment. 

424.  Heat  Power  Engineering.  R.  C.  Wiren. 

Course  3,  IV  Year;  2 hrs.  lecture  per  week,  both  terms. 

A continuation  of  lecture  course  421  consisting  of  a more 
advanced  study  as  applied  to  power  plants.  Properties  of  pure 
substances.  Analysis  and  applications  of  the  First  and  Second 
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Laws.  Change  of  phase  and  equations  of  state.  Thermodynamic 
functions  and  relations  as  applied  to  a perfect  gas  and  working 
fluids  used  in  power  plants.  Steam  as  a working  fluid.  Steam 
turbines.  Power  plant  cycles  including  reciprocating  engines  and 
turbines.  Cycles  for  high  pressures  and  temperatures.  Superheat- 
ing, reheating,  regenerative  and  binary-fluid  cycles.  Steam  gen- 
erators employing  forced  circulation,  indirect  evaporation  and 
pressure  combustion.  Power  plant  heat  balance  and  efficiencies. 
Design  of  power  plant  equipment.  New  developments  and  trends. 

Reference  books : Heat  and  Thermodynamics — Zemansky. 
Engineering  Thermodynamics — Obert,  Young,  Lee  and  Sears, 
Everett,  Keenan,  Ebaugh,  Hawkins.  Steam  Power  Plants — Gaffert, 
Potter,  MacNaughton,  Zerban  and  Nye.  Steam  Turbines — Church, 
Salisbury,  Lee. 

425.  Internal  Combustion.  W.  A.  Wallace. 

Courses  3 and  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  various  types  of  internal  combustion  engine  and  their 
respective  applications.  The  different  cycles  of  operation  and  the 
avoidable  and  unavoidable  losses.  The  admission,  compression, 
combustion,  expansion  and  exhaust  operations,  the  factors  that 
influence  them  and  their  application  to  the  engine  and  turbine. 
The  cooling  system  and  its  effect  on  thermal  and  mechanical 
conditions. 

Reference  book:  Internal  Combustion  Engines — Obert. 

426.  Heat  Engineering  Laboratories.  R.  C.  Wiren,  F.  G.  Ewens,  W.  A. 

Wallace,  F.  C.  Hooper,  R.  W.  P.  Anderson. 

Course  3,  IV  Year;  3 hrs.  laboratory  per  week,  first  term;  5 hrs. 
laboratory  per  week,  second  term. 

Course  5t,  IV  Year;  3 hrs.  laboratory  work  per  week,  both 
terms. 

A continuation  and  extension  of  the  work  covered  in  the  III 
Year  laboratory  subjects  consisting  of  selected  experiments  in 
four  laboratories:  Heat  Engine  laboratory,  Fuel  Testing  labora- 
tory, Heat  Transfer  laboratory,  Refrigeration  and  Air  Condition- 
ing laboratory. 

In  the  Heat  Engine  laboratory  complete  tests  are  made  of 
various  engines  such  as  simple,  compound  and  uniflow  steam 
engines,  impulse  and  reaction  type  steam  turbines,  gas,  oil 
and  gasoline  engines.  In  each  case  an  analysis  is  made  of  the 
thermal  cycle  involved,  a complete  set  of  experiments  is  per- 
formed and  the  results  plotted  to  show  clearly  to  the  student  the 
effect  of  various  alterations  in  adjustment  on  the  results  obtained. 
A complete  boiler  test  is  performed  and  all  calculations  are  made 
for  a heat  balance.  An  analysis  is  made  of  cycles  used  in  gas 
turbines  and  jets  and  a complete  test  is  performed  on  a gas 
turbine  plant.  Problems  involving  variable  specific  heat  are  studied. 
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In  the  Fuel  Testing  laboratory  the  octane  rating  of  gasoline 
samples  is  determined  by  A.S.T.M.  methods  and  fuel  injection 
spray  characteristics  are  studied  with  special  test  equipment. 

In  the  Heat  Transfer  laboratory  tests  are  made  on  heat  ex- 
changers. 

In  the  Air  Conditioning  and  Refrigeration  laboratory  tests  are 
performed  on  complete  air  conditioning  systems,  and  complete 
refrigerating  plants. 

427.  Theory  of  Heat  Engines.  R.  G.  Wiren. 

Course  2,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Thermodynamics  of  gases  and  vapours  as  applied  to  engines, 
nozzles,  turbines,  compressors,  heat  exchangers,  refrigeration 
plants,  and  air  conditioning  systems.  Analysis  of  vapour  and  gas 
power  cycles. 

Text  book:  Basic  Thermodynamics — Brown. 

Reference  books:  Engineering  Thermodynamics  — Young, 
Ebaugh.  Thermodynamics  of  Heat  Power — Faires. 

428.  Heat  Engine  Laboratory.  R.  C.  Wiren,  F.  G.  Ewens,  W.  A. 

Wallace,  F.  G.  Cooper,  R.  W.  P.  Anderson. 

Course  2,  III  Year;  3 hrs.  per  week,  second  term. 

Experiments  with  steam  and  internal  combustion  engines,  com- 
pressed air,  etc. 

429.  Refrigeration  and  Air  Conditioning.  F.  G.  Ewens. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Refrigeration  cycles  and  properties  of  refrigerants;  flow  of 
fluids  and  heat  transfer;  heat  insulation;  refrigerating  machines 
and  controls;  heating  and  air  conditioning;  cold  storage;  ice 
manufacture;  industrial  applications  of  refrigeration. 

Reference  books:  Theory  of  Mechanical  Refrigeration — 
Sparks.  Refrigeration  and  Air  Conditioning — Jordan  and  Priester. 
Applied  Heat  Transmission — Stoever.  Heating  and  Air  Condi- 
tioning— Allen,  Walker  and  James. 

430.  Heat  Power  Engineering.  R.  G.  Wiren. 

Courses  5c  and  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Application  of  Thermodynamics  to  the  design  of  power  plant 
equipment.  Analysis  of  high  pressure  and  high  temperature 
vapour  cycles.  Superheating,  reheating,  regenerative  and  binary- 
fluid  cycles.  Steam  generators  employing  forced  circulation,  in- 
direct evaporation  and  pressure  combustion.  Steam  turbines, 
power  plant  heat  balance  and  efficiencies.  New  developments  and 
trends. 

Reference  books:  Steam  Power  Plants — Gaffert,  Potter,  Zerban 
and  Nye,  MacNaughton.  Steam  Turbines — Church,  Salisbury,  Lee. 
Engineering  Thermodynamics — Obert,  Young,  Keenan,  Hawkins. 
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431.  Theory  of  Heat  Engines.  P,  B.  Hughes. 

Course  6,  III  Year;  2 hrs.  lecture  per  week,  first  term. 

The  theory  and  practice  of  heat  engines,  including  a study  of 
fundamental  principles  involved,  an  appraisal  of  theoretical  de- 
velopments, and  a survey  of  the  corresponding  practical  appli- 
cations. 

Text  book:  Theory  and  Practice  of  Heat  Engines — ^Faires. 

432.  Heat  Transfer.  C.  H.  Miller. 

Course  8,  IV  Year;  2 hrs.  lectures  per  week,  second  term. 

Basic  principles,  definitions,  units  and  dimensional  analysis. 
Conduction  in  the  steady  and  the  unsteady  states.  The  heat 
source  within  a conducting  body.  Free  and  forced  convection. 
Condensing  and  boiling.  Radiation.  Combined  effects  of  conduc- 
tion, convection  and  radiation.  Instrumentation  and  experimental 
methods. 

Text  book:  Elements  of  Heat  Transfer  and  Insulation — M. 
Jakob  and  G.  A.  Hawkins. 

433.  Heat  Transfer.  F.  C.  Hooper. 

Courses  5^  and  5^,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Steady  state  and  transient  conduction,  surface  and  gas  radiation, 
convection,  boiling,  condensation  and  combined  mechanisms  are 
considered.  Special  attention  is  given  to  analogue  and  computa- 
tional procedures  and  to  consideration  of  the  manner  in  which 
novel  or  complex  problems  may  be  approached. 

Text  book:  Heat  Transmission — McAdams. 

434.  Engineering  Thermodynamics.  R.  C.  Wiren,  R.  W.  P.  Anderson. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  first  term;  1 hr. 
lecture  per  week,  second  term. 

The  fundamentals  of  engineering  thermodynamics.  The  First 
and  Second  Laws.  Properties  of  substances.  Heat  transfer.  Heat 
exchangers.  Compressors,  fans,  pumps,  reciprocating  engines  and 
turbines.  Vapour  and  gas  power  cycles.  Refrigeration.  Air-condi- 
tioning. 

Text  book:  Basic  Thermodynamics — Brown. 

Reference  book:  Engineering  Thermodynamics — Ebaugh. 

435.  Theoi'y  of  Heat  Engines.  R.  W.  P.  Anderson. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  second  term. 

The  applications  of  the  laws  of  thermodynamics  to  ideal  pro- 
cesses and  cycles  using  gases  and  vapours,  reversibility,  available 
energy,  entropy,  properties  of  fluids.  Processes  and  cycles  used  in 
practice  for  steam  and  gas  power  plants,  and  for  refrigerating 
plants.  Reciprocating  engines,  turbines  and  compressors.  Heat 
transfer.  Regeneration. 

Text  book:  Elements  of  Thermodynamics  and  Heat  Transfer — 
Obcrt. 
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HYDRAULICS  AND  FLUID  MECHANICS 

No  laboratory  reports  to  be  written  outside  of  assigned  teaching 
hours. 

440.  Fluid  Mechanics.  G.  R.  Lord,  L.  E.  Jones,  H.  J.  Leutheusser, 

D.  J.  Clough,  J.  F.  Keffer. 

Courses  1,  3,  4 and  7,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

Attention  is  given  to  the  development  and  discussion  of  the 
fundamental  principles  of  fluid  flow.  These  principles  are  illus- 
trated by  suitable  practical  problems  connected  with  fluid  mea- 
surements, flow  of  fluids  in  pipes  and  open  channels,  with  a brief 
discussion  of  the  resistance  of  submerged  bodies,  dimensional  ana- 
lysis and  similarity  studies. 

Text  book:  Fluid  Mechanics — Binder. 

441.  Fluid  Mechanics  Laboratory.  G.  R.  Lord,  L.  E.  Jones,  H.  J. 

Leutheusser,  D.  J.  Clough,  J.  F.  Keffer. 

Courses  1 and  3,  III  Year;  one  3-hr.  laboratory  period  per 
week,  second  term. 

Courses  4 and  7,  III  Year;  one  3-hr.  laboratory  period  per 
week,  first  term. 

This  laboratory  course  is  planned  to  illustrate  the  principles 
considered  in  the  lecture  courses  in  fluid  mechanics.  Experimental 
work  in  the  laboratory  utilizes  a wide  variety  of  apparatus  and 
equipment  concerned  with  fluid  flow,  while  problems  undertaken 
in  the  study  room  provide  a link  with  general  engineering  practice. 

443.  Hydraulics.  G.  R.  Lord. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  general  field  of  applied  hydraulics  and  fluid  mechanics  is 
studied  under  the  topics:  hydrology;  hydro-electric  power  plants 
and  auxiliaries;  conservation  and  flood  control;  canals,  pipelines, 
etc.,  under  both  steady  and  unsteady  conditions;  hydraulic 
machinery,  fans,  compressors,  turbines,  pumps,  etc.,  design,  selec- 
tion and  operation;  power  and  control  circuits;  flow  of  compres- 
sible fluids;  similarity  and  model  investigations;  industrial 
applications. 

444.  Hydraulic  Laboratory.  G.  R.  Lord,  L.  E.  Jones,  J.  F.  Keffer. 

Course  3,  IV  Year;  3 hrs.  laboratory  per  week,  first  term;  6 hrs. 
laboratory  per  week,  second  term. 

Experimental  work  is  carried  out  in  the  laboratory  on  various 
types  of  pumps,  turbines,  fans,  centrifugal  cornpressors  and  on 
hydraulic  models.  In  addition  computation  problems  involving 
open  channel  flow,  water  power  studies,  pumps  and  turbine 
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studies,  water  hammer  phenomena,  fans  and  ductwork,  and  other 
advanced  flow  problems  are  considered.  General  problems  involv- 
ing compressibility  of  gases  are  considered. 

445.  Hydraulic  Engineering.  L.  E.  Jones. 

Course  1,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  general  field  of  hydraulic  engineering  is  studied  under  the 
topics:  hydrology,  flood  control,  dams,  power  plants,  hydraulic 
machinery,  water  hammer,  surges,  irrigation,  water  supply  and 
model  studies. 

446.  Hydraulic  Engineering  Laboratory.  G.  R.  Lord,  L.  E.  Jones,  H.  J. 

Leutheusser. 

Course  1,  IV  Year;  one  3-hr.  laboratory  period  per  week, 
both  terms. 

Experimental  studies  of  hydraulic  models,  turbines  and  pumps 
are  carried  out.  Problems  assigned  in  the  study  rooms  deal  with 
channel  flow  and  other  hydraulic  features  connected  with  water 
power  installations,  flood  control,  water  supply  and  drainage 
systems. 

449.  Treatment  of  Technical  Data.  L.  E.  Jones. 

Course  3,  II  Year;  2 hrs.  lecture  per  week,  second  term. 

Presentation  of  data;  approximate  nature  of  technical  data; 
role  played  by  mathematics;  general  numerical  methods;  methods 
of  organizing  data  for  computation;  methods  of  analyzing  tech- 
nical data;  elements  of  curve-fitting  and  statistical  treatment. 

451.  Hydraulics.  G.  R.  Lord,  J.  F.  Keffer. 

Course  2,  IV  Year;  1 hr.  lecture  per  week,  second  term. 

Pumping  and  drainage  problems  connected  with  the  operation 
of  mines  and  mining  properties. 

452.  Fluid  Mechanics.  L.  E.  Jones. 

Courses  6 and  8,  IV  Year;  2 hrs.  lecture  per  week,  first  term. 

The  fundamentals  of  fluid  flow  as  generally  encountered  in 
industry.  Fluid  properties,  fluid  statics,  energy  relations,  dimen- 
sional analysis  and  dynamic  similarity,  flow  in  pipes  and  chan- 
nels, resistance  of  submerged  bodies,  effects  of  viscosity  and 
compressibility,  lubrication,  pumps  and  other  hydraulic  machines. 

453.  Fluid  Mechanics  Laboratory,  G.  R.  Lord,  L.  E.  Jones,  D.  J.  Clough. 

Course  6,  IV  Year;  3 hrs.  laboratory  per  week,  first  term. 

A course  of  laboratory  experiments  and  design  problems  to 
permit  of  correlating  flow  fundamentals  with  industrial  appli- 
cations. 

454.  Fluid  Flow  and  Pumping  Systems.  G.  R.  Lord,  L.  E.  Jones,  H.  J. 

Leutheusser,  J.  F.  Keffer. 

Course  2,  III  Year;  3 hrs.  lectures  per  week,  first  term. 
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A discussion  of  the  fundamental  principles  of  fluid  flow,  with 
special  attention  to  problems  encountered  in  mining. 

455.  Fluid  Flow  and  Pumping  Systems  Laboratory. 

Course  2,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

A course  of  laboratory  experiments  and  design  problems  to 
permit  correlation  of  flow  fundamentals  with  mining  applications. 

MACHINERY 

No  laboratory  reports  written  outside  of  assigned  teaching  hours. 

461.  Mechanical  Engineering.  W.  G.  McIntosh. 

Course  3,  II  Year;  1 hr.  lecture  per  week,  first  term. 

Prior  to  registering  in  Second  Year,  the  student  is  required  to 
study  the  prescribed  text,  covering  the  topics  of  design  materials 
and  manufacturing  methods  and  processes.  The  lecture  v/ork  will 
involve  discussion  of  the  text  matter,  as  well  as  new  materials 
and  processes.  The  final  examination  (in  January)  will  cover  both 
the  prescribed  study  and  the  lecture  work. 

Text  book:  Manufacturing  Processes  (4th  edition) — Begeman. 

462.  Elementary  Machine  Design.  R.  T.  Waines. 

Course  7,  II  Year;  2 hrs.  lectures  per  week,  second  term. 

A preparatory  subject  intended  to  familiarize  the  student  with 
the  different  shop  method  and  processes,  casting,  forging,  machin- 
ing, etc.,  used  in  the  production  of  machine  parts,  to  enable  him 
to  make  proper  provision  in  the  design  of  such  parts  to  facilitate 
their  production. 

In  addition,  the  various  standards,  machine  and  pipe  threads, 
tapers,  pipe  fittings,  etc.,  are  described  and  mechanical  drafting 
room  practice  explained.  Tolerances,  limits,  fits  and  gauges  are 
discussed. 

Text  book:  Manufacturing  Processes — Begeman. 

463.  Mechanical  Engineering.  W.  G.  McIntosh. 

Course  4,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Materials  of  design  and  production  methods.  In  addition,  stan- 
dards, tolerances,  limits,  fits  and  mechanical  drafting  room  practice 
will  be  explained. 

Text  books:  Manufacturing  Processes — Begeman.  Drav/ings  and 
Drafting  Room  Practice.  A.S.A. 

464.  Mechanical  Engineering  Laboratory.  I.  W.  Smith,  R.  T.  Waines. 

Course  4,  II  Year;  3 hrs.  laboratory  per  week,  second  term. 

An  introduction  to  the  principles  and  techniques  of  fine 
measurement  and  instrumentation.  Problems  dealing  with  tole- 
rances, force  analysis,  etc.,  will  also  be  given. 

465.  Dynamics  of  Machines.  I.  W.  Smith. 

Course  3,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

Basic  equations  for  accelerated  motion  of  mass  are  developed 
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and  applied  to  the  analysis  of  machine  elements.  Velocity,  ac- 
celeration, force  distribution,  speed  fluctuation  and  balancing  of 
machines  are  considered.  Standard  linkages,  cams,  gears,  flywheels, 
governors  and  gyroscopes  are  given  specific  attention. 

Text  books:  Engineering  Dynamics — Hooper  and  Smith. 
Mechanisms  and  Dynamics  of  Machinery — Mabie  and  Ocvirk. 

466.  Dynamics  of  Machines  Laboratory.  I.  W.  Smith,  R.  T.  Waines, 

Z,  W.  Dybczak. 

Course  3,  II  Year;  hrs.  laboratory  per  week,  both  terms. 

The  work  in  the  laboratory  will  illustrate  the  principles  covered 
in  lecture  subject  465. 

467.  Machine  Design.  I.  W.  Smith. 

Courses  3 and  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Stress  analysis,  deflections,  failure  theory,  fluctuating  stress,  and 
the  design  of  various  machine  elements,  including  screw  threads 
for  fastening,  shafting,  bearings,  belts,  pulleys,  spur  gears,  fly- 
wheels, keys,  clutches,  etc. 

Text  book:  Machine  Design — Shigley. 

468.  Machine  Design  Laboratories.  I.  W.  Smith,  R.  T.  Waines,  G.  E. 

Godfrey. 

Course  3,  III  Year;  4J/2  hrs.  laboratory  per  week,  first  term; 
6 hrs.  laboratory  per  week,  second  term. 

Course  4,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Course  7,  III  Year;  3 hrs.  laboratory  per  week,  second  term. 

Design  laboratory  work  will  be  taken  by  students  in  all  courses 
listed  above.  This  will  involve  the  design  of  machine  elements 
with  the  object  of  illustrating  the  work  covered  in  the  lecture 
subjects  in  Machine  Design.  Sketching  and  drafting  will  be  given 
with  a view  to  developing  the  student’s  judgment  and  sense  of 
proportion  in  design  and  the  application  of  drafting  room  stan- 
dards. 

Mechanical  laboratory  work  will  be  taken  by  Course  3.  This 
will  include  selected  experiments  in  speed  measurement,  oil  test- 
ing, balancing,  vibrations,  testing  of  power  drives,  etc. 

469.  Machine  Design.  R.  T.  Waines. 

Courses  2 and  8,  IV  Year;  1 hr.  lecture  per  week,  both  terras. 

The  design  and  selection  of  machinery  and  equipment  met 
with  in  metallurgical  plants,  and  in  mining  work. 

Text  book:  Machine  Design — Shigley. 

470.  Machine  Design  Laboratory.  I.  W.  Smith,  R.  T.  Waines. 

Courses  2,  6 and  8,  IV  Year;  3 hrs.  laboratory  per  week, 
second  term. 

Problems  worked  out  in  the  laboratory,  designed  to  give  the 
student  training  in  the  general  lay-out  of  shafting  and  plant 
machinery,  as  well  as  in  the  design  of  simple  parts  for  chemical 
and  metallurgical  apparatus,  and  mine  machinery. 
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471.  Machine  Design.  Z.  W.  Dybczak. 

Courses  5e,  5g,  5m,  5n,  5s,  5t,  III  Year;  1 hr.  lecture  per  week, 
both  terms. 

Stress  analysis,  deflections,  failure  theory,  fluctuating  stress,  and 
the  design  of  various  machine  elements,  including  screw  threads 
for  fastening,  shafting,  bearings,  belts,  pulleys,  spur  gears,  fly- 
wheels, keys,  clutches,  etc. 

Text  book:  Machine  Design — Shigley. 

472.  Machine  Design  Laboratory.  I.  W.  Smith,  R.  T.  Waines,  Z.  W. 

Dybczak. 

Courses  5e,  5g,  5m,  5n,  5s,  5t,  III  Year;  3 hrs.  laboratory  per 
week,  both  terms. 

The  work  in  the  laboratory  will  consist  of  the  analytical  solu- 
tion of  problems,  illustrating  the  principles  involved  in  the 
lecture  course,  and  the  standard  practice  in  making  assembly  and 
detail  machine  drawings. 

473.  Machine  Design.  I.  W.  Smith. 

Course  3,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

This  is  a continuation  of  subjects  467  and  466.  It  will  involve 
the  design  of  various  machine  elements  and  equipment  including 
machine  frames,  hooks,  hoisting  equipment,  crankshafts,  gears 
(helical,  herringbone,  bevel,  screw,  and  worm),  springs,  clutches, 
brakes,  thin  and  thick  wall  vessels. 

An  introduction  will  be  given  to  the  study  of  vibration  prob- 
lems encountered  in  high  speed  engines  and  machines. 

Text  books:  Machine  Design — Shigley.  Mechanical  Vibrations 
— Thomson. 

474.  Machine  Design  Laboratories.  I.  W.  Smith,  R.  T.  Waines. 

Course  3,  IV  Year;  5 hrs.  laboratory  per  week,  both  terms. 

Advanced  laboratory  work  involves  both  analysis  and  design  of 
machine  elements,  machine  units,  and  complete  machines.  The 
selection  of  problems  is  made  with  a view  to  giving  the  student 
as  broad  a coverage  as  possible  and  providing  experience  in 
combining  of  elements  to  form  a machine  of  smooth  and  har- 
monious design.  Some  of  this  work  will  involve  special  shafting 
problems  including  graphical  solutions,  critical  speeds,  and  mul- 
tiple supports. 

Work  will  be  given  in  the  Mechanical  Laboratory  on  gauging 
and  fine  measurements,  experimental  stress  analysis,  vibration, 
and  bearing  testing. 

475.  Machine  Design.  G.  E.  Godfrey. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  second  term. 

Force  analysis;  mechanics;  velocities,  accelerations  and  inertia 
forces  in  machines;  principles  of  stress  analysis  and  the  design  of 
various  machine  elements,  including  shafting,  bearings,  belts, 
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gears,  etc.;  also  an  introduction  to  work  on  speed  fluctuation, 
vibrations  and  balancing. 

Text  book:  Machine  Design — Shigley. 

476.  Manufacturing  Processes.  B.  M.  M.  Garpendale,  D.  J.  Clough, 

P.  B.  Hughes. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  and  control  of  manufacturing  processes  and  systems. 

477.  Manufacturing  Processes  Laboratory.  B.  M.  M.  Carpendale,  D.  J. 

Clough,  P.  B.  Hughes. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Laboratory  based  on  subject  476. 

478.  Machine  Design.  Z.  W.  Dybczak. 

Course  5t,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A series  of  lectures  on  design  methods  related  to  heat  engines, 
including  force  analysis,  speed  fluctuation,  flywheel  design,  gover- 
nors, vibrations,  high  speed  bearings,  and  thermal  stress. 

Reference  books:  Machine  Design — Shigley.  Mechanics  of 
Machinery — Ham  and  Crane.  Analysis  and  Lubrication  of  Bear- 
ings— Shaw  and  Macks. 

479.  Machine  Design.  R.  T.  Waines. 

Course  6,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  design  of  various  machine  elements,  particularly  those 
likely  to  be  met  with  in  chemical  plants,  and  an  outline  of  the 
properties,  production  methods,  and  selection  of  materials  used 
in  machine  equipment. 

Reference  books:  Process  Equipment  Design — Hesse  and  Rush- 
ton.  Principles  of  Machine  Design — Berard,  Waters  and  Phelps. 

480.  Elementary  Control  Theory. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms  (com- 
mencing 1960-61). 

System  characteristics,  including  response,  feedback  and  control ; 
equivalence  of  functioning  elements;  sensing  elements;  criteria  for 
selection. 

481.  Elementary  Control  Theory  Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week  both  terms  (com- 
mencing 1960-61). 

Problems  and  laboratory  experiments  related  to  subject  480  arc 
dealt  with. 

482.  Operations  Research  I. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms  (com- 
mencing 1961-62). 

Methods  for  establishing  economic  optima  in  industrial  opera- 
tions ; mathematical  models  for  allocation  of  resources,  inventory 
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and  production;  applied  probability  in  machine  interference, 
maintenance  and  replacement,  competition  and  bidding.  Measures 
of  effectiveness,  evaluation  of  objectives,  tests  of  validity. 

483.  Operations  Research  I Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms 
(commencing  1961-62). 

Practical  work  to  accompany  subject  482. 

484.  Operations  Research  II. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  second  term  (com- 
mencing 1961-62). 

Techniques  of  analytical,  iterative  and  statistical  procedures 
used  in  Operational  Research. 

485.  Operations  Research  II  Laboratory. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  second  term 
(commencing  1961-62). 

Practical  work  to  accompany  subject  484. 

MATHEMATICS 

490.  Calculus.  D.  W.  Crowe,  D.  B.  DeLury,  J.  H.  Lindsay,  D.  Naylor, 

I.  R.  Pounder,  R.  A.  Ross,  W.  A.  Skirrow. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

Derivation  of  the  fundamental  formulas  of  the  differential  and 
integral  calculus,  with  applications  to  problems  concerning  curves, 
areas,  volumes,  lengths.  Problems  are  dealt  with  in  the  drafting 
room  as  outlined  in  subject  275. 

491.  Calculus.  D.  W.  Crowe,  R.  B.  Potts,  G.  de  B.  Robinson,  P.  G. 

Rooney,  F.  A.  Sherk,  J.  A.  Steketee. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  II  Year;  2 hrs.  lectures  per 
week,  both  terms. 

Continuation  of  subject  490.  The  elementary  theory  reviewed 
and  extended,  with  special  attention  to  applications  in  engineer- 
ing. Introduction  to  simple  differential  equations.  Problems  arc 
dealt  with  in  the  drafting  room  as  outlined  in  subjects  284,  285, 
286,  287,  288  and  289. 

492.  Analytical  Geometry.  D.  W.  Crowe,  D.  B.  DeLury,  J.  H.  Lindsay, 

D.  Naylor,  I.  R.  Pounder,  R.  A.  Ross,  F.  A.  Sherk,  W.  A.  Skirrow. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  1 hr.  lecture  per 
week,  both  terms. 

The  Secondary  School  course  in  the  geometry  of  the  plane  is 
extended  and  is  followed  for  the  greater  part  of  the  session  by  an 
algebraic  treatment  of  the  geometry  of  planes,  lines,  and  quadric 
surfaces.  Problems  are  dealt  with  in  the  drafting  room  as  outlined 
in  subject  275. 
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494.  Least  Squares.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes. 

Course  1,  II  Year;  3 hrs.  laboratory  per  week,  second  term. 

The  general  principles  of  probability  of  errors,  elementary 
problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observations,  empirical  constants  and  formulae. 

Text  books:  Least  Squares  in  Engineering — Marshall  and 
Macklin. 

495.  Mathematical  Problems.  W.  J.  R.  Crosby,  D.  A.  S.  Fraser,  D.  K. 

Sen,  A.  H.  Wallace,  W.  J.  Webber,  R.  Wormleighton. 

Course  5,  II  Year;  3 hrs.  problems  per  week,  both  terms. 

T'he  weekly  sheet  of  prepared  problems  will  be  based  on  the 
content  of  courses  501,  504,  505,  and  will  provide  training  in 
operating  the  routine  processes  of  the  Calculus  and  will  illustrate 
these  by  applications  in  Numerical  Methods,  Mechanics  and  Geo- 
metry. Students  will  be  given  an  opportunity  to  have  their  diffi- 
culties in  these  courses  cleared  up. 

501.  Probability  and  Numerical  Methods.  D.  A.  S.  Fraser,  R.  Worm- 

leighton. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Definition  of  probability;  binomial,  Poisson,  and  normal  dis- 
tributions; frequency;  sampling  distributions.  Examples  of  esti- 
mation, hypothesis  testing,  control  charts,  regression,  and  analy- 
sis of  variance.  Finite  differences;  operators;  interpolation; 
numerical  integration  and  solution  of  equations;  inversion  of 
matrices. 

502.  Algebra  and  Geometry.  P.  Ponzo,  A.  H.  Wallace. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Complex  numbers,  elementary  theory  of  equations,  rational 
functions,  vectors  and  matrices,  coordinate  systems,  planes,  lines, 
standard  surfaces  of  the  second  degree,  principal  axes. 

503.  Calculus.  W.  J.  R.  Crosby,  P.  Ponzo. 

Course  5,  I Year;  2 hrs.  lectures  per  week,  both  terms. 

Introduction  of  differential  and  integral  calculus  with  appli- 
cations; limits,  power  series,  the  exponential  and  logarithmic 
functions;  trigonometric  and  hyperbolic  functions  and  their  in- 
verses. 

Text  books:  Calculus — Sherwood  and  Taylor.  Introduction 
to  the  Calculus — Beatty  and  Jenkins. 

504.  Differential  Calculus.  W.  J.  R.  Crosby,  D.  K.  Sen. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Ordinary  and  partial  differentiation,  differentials,  Taylor’s 
theorem  for  functions  of  one  or  more  variables,  maxima  and 
minima,  transformations,  convergence  and  uniform  convergence, 
differential  equations  of  the  first  order,  linear  differential  equations 
with  constant  coefficients. 

Text  book:  Advanced  Calculus — Sokolnikoff. 
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505.  Integral  Calculus.  A.  H.  Wallace,  W.  J.  Webber. 

Course  5,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Methods  of  indefinite  integration,  definite  integrals,  multiple 
integrals,  line  and  surface  integrals,  orthogonal  functions. 

Text  book:  Advanced  Calculus — Sokolnikoff. 

507.  Differential  Equations.  N.  Johnson,  Mrs.  C.  C.  Krieger-Dunaj, 

I.  R.  Pounder,  J.  A.  Steketee. 

Courses  1,  4,  6 and  8,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

First  order  equations  solvable  by  quadratures,  linear  equations 
of  first  and  second  orders,  linear  equations  with  constant  co- 
efficients of  higher  order. 

Text  books:  Elementary  Differential  Equations — Kells.  Differ- 
erential  Equations — Reddick. 

508.  Theory  of  Functions.  Mrs.  C.  C.  Krieger-Dunaj,  Mrs.  L.  Seshu. 

Course  5,  III  Year;  1 hr.  lecture  and  1 hr.  problem  work  per 
week,  both  terms. 

Complex  numbers,  limits  and  series,  analytic  functions, 
Cauchy’s  theorem,  Taylor  and  Laurent  series,  singularities  and 
their  significance,  analytic  continuation,  contour  integration, 
conformal  mapping  of  one  plane  region  on  another. 

Text  books:  Functions  of  a Complex  Variable — Phillips. 
Theory  of  Functions — Copson.  Theory  of  Functions  as  applied 
to  Engineering  Problems — Rothe,  Ollendorf,  and  Pohlhausen. 
Introduction  to  Complex  Variables  and  Applications — Churchill. 

509.  Differential  Equations.  Mrs.  C.  C.  Krieger-Dunaj,  Mrs.  L.  Seshu. 

Course  5,  III  Year;  1 hr.  lecture  and  1 hr.  problem  work  per 
week,  both  terms. 

First  order  equations  solvable  by  quadratures,  depression  of 
the  order,  the  linear  equation  with  constant  coefficients,  operator 
methods,  the  linear  partial  differential  equation,  particular  equa- 
tions of  the  second  order. 

Text  books:  Differential  Equations — Piaggio.  Intermediate 
Differential  Equations — Rainville.  Fourier  Series  and  Boundary 
Value  Problems — Churchill. 

510.  Statistics. 

Course  8,  IV  Year;  2 hrs.  lectures  per  week,  first  term. 

An  introduction  to  the  statistical  methods  used  in  the  analysis 
and  control  of  production  processes. 

511.  Differential  Equations. 

Course  3,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms  (com- 
mencing 1960—6 1 ) . 

First  and  second  order  ordinary  differential  equations,  opera- 
tional methods,  variation  of  parameters,  solution  in  series,  Fourier 
series,  Bessel  and  Legendre  functions,  the  Laplace  transform, 
applications  to  first  and  second  order  partial  differential  equa- 
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tions,  applications  to  problems  in  fluid  flow  systems,  heat  conduc- 
tion, vibrating  systems  and  stress  analysis. 

512.  Probability  and  Statistics.  Department  of  Mathematics. 

Course  4,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms  (1959- 
60  only) . 

Frequency  distributions  and  probability  laws;  binomial,  Poisson, 
and  normal  distributions  and  the  treatment  of  samples  drawn  from 
them;  tests  of  significance  and  confidence  limits;  control  charts; 
introduction  to  the  analysis  of  variance. 

513.  Probability  and  Statistics  Laboratory.  Department  of  Mathematics. 

Course  4,  II  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Course  4,  III  Year;  3 hrs.  laboratory  per  week,  both  terms 
(1959-60  only). 

Laboratory  exercises  associated  with  the  material  of  the  com- 
panion lecture  subjects. 

514.  Numerical  Analysis.  Department  of  Mathematics. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  both  terms  (com- 
mencing 1960-61). 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  both  terms 
(1960-61  only). 

Vectors,  matrices,  inversion  of  matrices  and  eigenvalues,  re- 
gression theory  and  calculations,  elements  of  the  design  of  experi- 
ments, theory  of  sampling. 

515.  Numerical  Analysis  Laboratory.  Department  of  Mathematics. 

Course  4,  III  Year;  3 hrs.  laboratory  per  week,  both  terms 
(commencing  1960-61). 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms 
(1960-61  only). 

Practice  in  the  numerical  analysis  methods  and  techniques  dealt 
with  in  the  lecture  subject.  Practical  problems,  as  well  as  problems 
of  a fundamental  mathematical  nature,  will  be  covered. 

MATHEMATICS,  APPLIED 

520.  Applied  Mathematics  in  Engineering. 

Course  3,  IV  Year;  1 hr.  lecture  per  week,  first  term;  2 hrs. 
lectures  per  week,  second  term;  3 hrs.  problems  per  week,  both 
terms. 

Dimensional  analysis  and  similarity,  numerical  methods,  relaxa- 
tion techniques,  approximate  solutions,  digital  and  analogue  com- 
putation, introduction  to  statistics. 

521.  DifTerential  Equations  of  Mathematical  Physics.  G.  F.  D.  Duff. 

Course  5,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  underlying  theory  and  important  particular  equations,  in- 
cluding eigenvalues  and  eigenfunctions,  Fourier  series,  spherical 
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and  cylindrical  harmonics,  vibration  of  strings,  membranes,  and 
rods,  sound  waves,  water  waves,  equation  of  heat  conduction. 

Text  books:  Fourier  series  and  Boundary  Value  Problems — 
Churchill.  Modern  Operational  Mathematics  in  Engineering — 
Churchill.  Partial  Differential  Equations  of  Mathematical  Phy- 
sics— Webster. 

523.  Adjustment  of  Observations.  O.  J.  Marshall. 

Courses  1^,,  IV  Year;  3 hrs.  per  week,  second  term. 

Problems  illustrating  the  application  of  Least  Squares  to  the 
adjustment  of  observed  data,  with  particular  reference  to  survey- 
ing measurements. 

METALLURGICAL  ENGINEERING 

530.  Metallurgy.  The  Staff  in  Metallurgy. 

Course  8,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

531.  Principles  of  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

A general  discussion  of  the  fundamental  principles  of  extrac- 
tive metallurgy  with  reference  to  the  production  of  the  more 
important  metals. 

532.  Principles  of  Extractive  Metallurgy  Laboratory.  H.  U.  Ross,  A.  W. 

Lund. 

Course  8,  III  Year;  3 hrs.  laboratory  per  week,  first  term; 
6 hrs.  continuous  laboratory  per  week,  second  term. 

Experiments  in  pyrometry,  furnaces,  roasting,  smelting,  leach- 
ing, retorting,  refining,  electrolysis  designed  to  illustrate  the 
principles  underlying  these  operations. 

One  laboratory  report  per  week. 

533.  Principles  of  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  5m  and  8,  III  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A discussion  of  the  structure  of  solids  with  particular  reference 
to  x-ray  methods  of  investigation;  the  solidification  of  metals, 
and  the  plastic  deformation  of  metals  with  reference  to  the  dis- 
location theory. 

534.  Principles  of  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  5m,  5n  and  8,  III  Year;  3 hrs.  laboratory  per  week, 
both  terms. 

Practical  work  relating  to  subject  533. 

535.  Metallurgical  Thermodynamics  I.  G.  B.  Craig. 

Course  8,  III  Year;  2 hrs.  lecture  per  week,  both  terms. 

The  physico-chemical  principles  of  metallurgy. 
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536.  Metallurgical  Problems  Laboratory.  A.  W.  Lund,  G.  B.  Craig. 

Course  8,  III  Year;  4 hrs.  laboratory  per  week,  both  terms. 

Problems  in  chemistry,  physical  chemistry  and  thermodynamics 
as  applied  to  metallurgical  processes  and  operations  relating  to 
subjects  531  and  535. 

537.  Physical  Metallurgy.  W.  G.  Winegard. 

Course  4,  III  Year;  2 hrs.  lectures  per  week,  first  term.  (1959- 
60  only) 

A general  course  in  Physical  Metallurgy,  dealing  with  the 
structure  of  metals  and  alloys,  with  special  reference  to  the  fer- 
rous alloys  of  practical  importance.  The  influence  of  mechanical 
deformation,  heat  treatment,  and  composition  on  the  structure 
is  considered;  and  the  relation  between  the  structure  and 
mechanical  properties  is  examined. 

538.  Physical  Metallurgy.  H.  U.  Ross. 

Course  1,  II  Year;  Course  2,  IV  Year;  2 hrs.  lectures  per  week, 
second  term. 

Course  1 (1959-60),  III  Year;  2 hrs.  lectures  per  week,  first 
term. 

A short  course  on  the  structure  and  mechanical  properties  of 
metals  and  alloys  and  on  the  influence  of  heat  and  mechanical 
treatment  upon  these  properties.  Reference  is  made  particularly 
to  steels  and  the  more-important  non-ferrous  alloys.  Welding 
and  corrosion  of  metals  is  also  included. 

539.  Metallurgy.  H.  U.  Ross. 

Courses  2 and  9,  III  Year;  1 hr.  lecture  per  week,  second  term. 

An  introductory  course  describing  the  theory  and  practice  of 
metallurgical  processes  and  operations. 

540.  Metallurgical  Problems.  H.  U.  Ross. 

Course  8,  II  Year;  2 hrs.  laboratory  per  week,  second  term. 

Problems  in  chemistry  and  physical  chemistry  as  applied  to 
metallurgical  processes  relating  to  subject  530. 

550.  Non-Ferrous  Extractive  Metallurgy.  L.  M.  Pidgeon. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  the  non-ferrous  metals,  including 
electrometallurgy. 

551.  Ferrous  Extractive  Metallurgy.  H.  U.  Ross. 

Course  8,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Extractive  metallurgy  of  iron  and  steel. 

552.  Extractive  Metallurgy  Laboratory.  H.  U.  Ross,  A.  W.  Lund. 

Course  8,  IV  Year;  6 hrs.  continuous  laboratory  per  week, 
first  term. 

A continuation  of  subject  532. 

One  laboratory  report  per  week. 


CURRICULUM 


117 


553.  Metallurgical  Thermodynamics  II.  G.  B.  Craig. 

Course  8,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

A study  of  chemical  equilibria  at  high  temperatures  in  ex- 
tractive metallurgy. 

554.  Metallurgical  Problems  Laboratory.  G.  B.  Craig,  A.  W.  Lund. 

Course  8,  IV  Year;  2 hrs.  laboratory  per  week,  both  terms. 

Problems  relating  to  subjects  550,  551  and  553. 

555.  Metallurgy.  L.  M.  Pidgeon. 

Courses  2 and  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

The  extractive  metallurgy  of  the  common  metals,  together 
with  the  calculations  necessary  to  understand  metallurgical  pro- 
cesses. 

556.  Metallurgy  Laboratory.  A.  W.  Lund. 

Course  2,  IV  Year;  6 hrs.  continuous  laboratory  per  week  for 
one  half  of  second  term. 

Similar  to  subject  532. 

557.  Physical  Metallurgy.  W.  C.  Winegard,  G.  B.  Craig. 

Courses  5m  and  8,  IV  Year;  2 hrs.  lectures  per  week,  both 
terms. 

A continuation  of  subject  533  in  which  the  heat  treatment  of 
ferrous  and  non-ferrous  alloys  is  discussed. 

558.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Course  8,  IV  Year;  6 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory  per  week,  second  term. 

Practical  work  relating  to  subject  557. 

559.  Physical  Metallurgy.  W.  M.  Williams. 

Courses  3 and  4,  IV  Year  (1959-60  only);  1 hr.  lecture  per 
week,  both  terms. 

A continuation  of  subject  537. 

560.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Courses  3 and  4,  IV  Year  (1959-60  only);  3 hrs.  laboratory 
per  week  for  six  weeks,  second  term. 

A practical  course  illustrating  the  principles  dealt  with  in  sub- 
jects 537  and  559. 

561.  Physical  Metallurgy.  R.  W.  Smith. 

Courses  5a,  5c,  5e,  5g,  5n,  5s,  5t,  III  Year;  1 hr.  lecture  per 
week,  both  terms. 

A short  course  in  Physical  Metallurgy;  structure  of  metals  and 
alloys;  effects  of  mechanical  distortion  and  heat  treatment  on 
structure;  relation  between  structure  and  mechanical  properties; 
and  properties  of  some  steels  and  non-ferrous  alloys. 

562.  Physical  Metallurgy  Laboratory.  W.  C.  Winegard. 

Course  5m,  IV  Year;  3 hrs.  laboratory  per  week,  second  term. 

Practical  work  relating  to  subject  557. 
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563.  Physics  of  Metals  Seminar.  G.  B.  Craig,  W.  C.  Winegard. 

Course  5m,  IV  Year;  3 hrs.  per  week,  both  terms. 

Each  student  prepares  and  presents  seminars  on  topics  concern- 
ing metal  physics.  The  topics  may  include  nucleation  theory,  dis- 
locations, imperfections,  electron  theory,  ferromagnetism,  phase 
transformations,  electrical  properties,  grain  boundaries,  metal  sur- 
faces, thermal  properties,  diffusion  or  any  topic  satisfactory  to  both 
staff  and  student. 

564.  Physical  Metallurgy.  W.  C.  Winegard. 

Courses  3 and  4,  II  Year;  2 hrs.  lectures  per  week,  both  terms. 

A general  course  in  Physical  Metallurgy,  dealing  with  the  struc- 
ture of  metals  and  alloys,  with  special  reference  to  the  ferrous 
alloys  of  practical  importance.  The  influence  of  mechanical  de- 
formation, heat  treatment,  and  composition  on  the  structure  is 
considered,  and  the  relation  between  the  structure  and  mechanical 
properties  is  examined. 

565.  Physical  Metallurgy  Laboratory. 

Courses  3 and  4,  II  Year;  3 hrs.  laboratory  per  week  for  six 
weeks,  second  term. 

A practical  course  illustrating  the  principles  dealt  with  in 
subject  564.  Experiments  are  conducted  on  the  heat-treatment  of 
ferrous  and  non-ferrous  alloys. 

566.  Physical  Metallurgy. 

Course  7,  III  Year;  2 hrs.  lectures  per  week,  first  term. 

A short  course  on  the  structure  and  properties  of  metals  and 
alloys,  and  the  effect  of  stress  and  temperature  on  these  properties. 
Particular  emphasis  is  placed  on  the  relationship  between  structure 
and  the  electrical  properties  of  metals. 

MODERN  LANGUAGES 

610.  English. 

All  Courses,  I Year;  1 hr.  lecture  per  week,  both  terms. 

A course  in  essay  writing,  based  on  the  study  of  examples  of 
expository  prose.  Texts  will  be  announced  at  the  opening  of  the 
session. 

611.  English  Literature. 

All  Courses,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

A course  in  the  drama,  the  novel  and  poetry  based  on  the  study 
of  the  following  texts:  Shakespeare,  Measure  for  Measure,  Shaw, 
Man  and  Superman,  Miller,  Death  of  a Salesman,  Williams,  The 
Glass  Menagerie;  Fielding,  Tom  Jones,  Hawthorne,  The  Scarlet 
Letter,  Fitzgerald,  The  Great  Gatsby;  selections  from  The  Major 
Poets:  English  and  American  (Charles  M.  Coffin,  editor). 

Students  are  expected  to  read  the  plays  and  novels  during  the 
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summer  preceding  their  entry  into  the  Fourth  Year.  Term  work 
will  include  assignments  based  on  texts  read  during  the  summer, 
one  substantial  essay,  and  two  class  tests.  Students  who  obtain  a 
satisfactory  term  mark  will  not  be  required  to  write  a final 
examination. 


PHYSICAL  EDUCATION 

540.  Physical  Education. 

All  courses,  I Year. 

By  order  of  the  Board  of  Governors  each  first  year  student 
must  register  for,  and  satisfactorily  complete,  the  University  re- 
quirement in  Physical  Education.  This  requirement  includes  a 
medical  examination  by  the  University  Health  Service.  Each  year 
of  failure  to  fulfil  the  regulations  renders  the  student  liable  to  a 
special  fee  of  $50.00. 

Physical  Education  credits  may  be  earned  by  participation  in 
intercollegiate  and  intramural  sports,  swimming,  water  safety, 
and  instructional  classes. 

Exemptions:  (1)  one  year’s  satisfactory  standing  in  physical 
education  at  this  or  any  other  University  (2)  if  age  is  30  years 
or  more  (3)  ex-military  service  (4)  completion  of  one  year’s 
course  in  the  U.N.T.D.,  C.O.T.G.  or  U.R.T.P.  (5)  exemption 
by  the  University  Health  Service  (6)  special  consideration. 

PHYSICS 

650.  Properties  of  Matter;  Mechanics  and  Heat.  D.  G.  Ivey. 

Course  5,  I Year;  3 hrs.  lectures  per  week,  both  terms. 

Text  books:  Physics,  Vol  1 — Shortley  and  Williams.  Principles 
of  Physics,  Vol.  1 — Sears.  Theory  of  Measurements — Tuttle  and 
Satterly. 

651.  Properties  of  Matter;  Mechanics  and  Heat  Laboratory.  D.  G.  Ivey, 

Miss  K.  M.  Crossley. 

Course  5,  I Year;  3 hrs.  laboratory  per  week,  both  terms; 
1 hr.  tutorial  per  week,  both  terms. 

Supplementary  to  subject  650. 

Twelve  laboratory  reports. 

652.  Physics.  R.  W.  McKay. 

Course  5,  II  Year;  3 hrs.  lectures  per  week,  both  terms. 

Fundamental  theory  of  electricity  and  magnetism.  Acoustic  and 
electromagnetic  waves.  Interference,  diffraction  and  polarization 
of  light  waves.  Elementary  atomic  physics. 

Reference  book:  Currents,  Fields  and  Particles — F.  Bitter. 

655.  Physics  Laboratory. 

Course  5,  II  Year;  6 hrs.  laboratory  per  week,  first  term; 
3 hrs.  laboratory  per  week,  second  term. 

Work  carried  out  under  the  direction  of  the  staff  in  Physics, 
covering  lectures  dealt  with  in  subject  652. 
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656.  Physics  of  Solids  and  Fluids.  G.  Barnes. 

Courses  5e,  5g,  5m,  5s,  III  Year;  1 hr.  lecture  per  week,  both 
terms. 

Gravitational  potential  and  Laplace’s  equation.  Vibration 
theory — damped  motion,  coupled  oscillations,  etc.  Elasticity.  In- 
troduction to  fluid  motion  and  heat  conduction.  Differential 
equations  of  quantum  mechanics. 

657.  Thermodynamics  and  Kinetic  Theory.  J.  G.  Stryland. 

Course  5,  III  Year;  2 hrs.  lectures  per  week,  both  terms. 

Temperature  scales,  thermometry,  calorimetry.  First  and 
Second  laws.  Entropy  and  Kelvin  Thermodynamic  Scale,  equa- 
tions of  state,  the  Virial  expansion.  Ideal  and  van  der  Waal’s 
gases.  Specific  heats.  Thermodynamic  functions.  Joule-Thomson 
effect.  Radiation  and  pyrometry  up  to  Wien  and  Planck  Laws. 
Distribution  of  velocities.  Transport  Phenomena.  Brownian 
motion. 

659.  Physical  Laboratory.  J.  C.  Stryland. 

Course  5,  III  Year;  3 hrs.  laboratory  per  week,  both  terms. 

Experiments  illustrating  the  principles  involved  in  the  two 
preceding  subjects. 

660.  Optics.  M.  F.  Crawford. 

Course  5s,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

The  theory  and  techniques  of  experimental  spectroscopy:  dis- 
persion, resolving  power,  light  power;  frequency  measurements, 
intensity  measurements  in  emission  and  absorption;  the  effects  of 
source  conditions  on  line  widths. 

Reference  books:  Experimental  Spectroscopy — Sawyer.  Practical 
Spectroscopy — Harrison,  Lord  and  Loofbourow.  Measurement  of 
Radiant  Energy — Forsythe.  The  Principles  of  Optics — Hardy  and 
Perrin. 

661.  Optics.  M.  F.  Crawford. 

Course  5s,  III  Year;  3 hrs.  laboratory  per  week,  first  term. 

Supplementary  to  subject  660. 

663.  Atomic  Physics.  Miss  E.  J.  Allin,  K.  G.  McNeill,  H.  L.  Welsh. 

Courses  5e,  5c,  5g,  5m,  5n,  5s  and  5t,  IV  Year;  3 hrs.  lectures 
per  week,  both  terms. 

Introduction  to  quantum  theory,  atomic,  molecular  and  nu- 
clear physics. 

664.  Nuclear  Reactor  Theory.  B.  Davison. 

Course  5n,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

The  neutron  cycle,  multiplication  constant,  critical  size  in  a 
thermal  reactor.  Elementary  treatment  of  kinetics  including 
transients  and  poisoning. 
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665.  Physical  Laboratory.  H.  J.  G.  Ireton. 

Course  5s,  IV  Year;  9 hrs.  laboratory  per  week,  both  terms. 

Courses  5c,  5m  and  5n,  IV  Year;  6 hrs.  laboratory  per  week, 
both  terms. 

Accompanying  the  lecture  subjects  663,  664,  666,  and  669. 

666.  Advanced  Optics.  M.  F.  Crawford. 

Course  5s,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Diffraction,  interference,  and  polarisation. 

Text  books:  Physical  Optics — Wood.  Diffraction  of  Light, 
X-Rays,  etc. — ^Meyer.  Applications  of  Interferometry — Williams. 
Cours  d’Optique — Bruhat. 

669.  Analysis  of  Materials  by  Spectrographic  and  X-Ray  Methods. 

H.  J.  C.  Ireton. 

Course  5s,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Qualitative  and  quantitative  methods  of  spectro-chemical  analy- 
sis of  materials.  The  physical  properties  of  X-rays,  their  pro- 
duction and  applications  to  crystal  structure. 

Reference  books:  Applied  X-Rays — Clark.  Chemical  Spectro- 
scopy— Erode.  Optical  Methods  of  Chemical  Analysis — Gibb. 

670.  Exploration  Geophysics.  F.  Grant. 

Course  5g,  IV  Year;  2 hrs.  lectures  per  week,  both  terms. 

Physical  principles  underlying  geophysical  methods  used  in 
locating  mineral  deposits.  Particular  attention  is  given  to  mag- 
netic, electrical,  electromagnetic,  gravitational,  seismological, 
thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 

Applied  Geophysics — Eve  and  Keys. 

671.  Exploration  Geophysics.  G.  F.  West. 

Course  9,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Introduction  to  physical  principles  underlying  geophysical 
methods  used  in  locating  mineral  deposits.  Particular  attention 
is  given  to  magnetic,  electrical,  electromagnetic,  gravitational, 
seismological,  thermometric,  and  radioactive  methods. 

Reference  books:  Geophysical  Exploration — Heiland.  Imperial 
Geophysical  Exploration  Survey,  Broughton — Edge  and  Laby. 
Applied  Geophysics — Eve  and  Keys. 

672.  Geophysics.  F.  Grant. 

Course  5g,  IV  Year;  6 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  670. 

673.  Geophysics.  F.  Grant. 

Course  9,  IV  Year;  3 hrs.  laboratory  per  week,  both  terms. 

A laboratory  course  accompanying  subject  671. 
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674.  Physics  of  the  Earth.  J.  T.  Wilson,  C.  Barnes. 

Course  5g,  III  Year;  1 hr.  lecture  per  week,  both  terms. 

Basic  considerations  of  gravitation;  the  figure  of  the  earth  and 
isostacy;  terrestrial  magnetism  and  atmospheric  electricity;  seis- 
mology; internal  structure  and  constitution  of  the  earth;  radio- 
activity, geothermal  heat  and  the  age  of  the  earth. 

675.  Physics  of  the  Earth.  J.  T.  Wilson,  C.  Barnes. 

Course  5g,  IV  Year;  1 hr.  lecture  per  week,  both  terms. 

Basic  considerations  of  gravitation;  the  figure  of  the  earth  and 
isostacy;  terrestrial  magnetism  and  atmospheric  electricity;  seis- 
mology; internal  structure  and  constitution  of  the  earth;  radio- 
activity, geothermal  heat  and  the  age  of  the  earth. 

676.  The  Structure  and  Properties  of  Matter.  A.  C.  H.  Hallett,  J.  N.  P. 

Hume,  J.  D.  Prentice,  N.  R.  Steenberg. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  2 hrs.  lectures  per 
week,  both  terms. 

An  introduction  to  the  mechanical,  electrical,  magnetic,  thermal 
and  optical  properties  of  matter  in  terms  of  atoms. 

677.  Physics  Laboratory.  The  Staff  in  Physics. 

Courses  1,  2,  3,  4,  6,  7,  8 and  9,  I Year;  twelve  3 hr.  periods. 

To  accompany  subject  676. 

678.  Engineering  Data  Processing.  The  Staff  in  Physics. 

Course  4,  IV  Year;  2 hrs.  lectures  per  week,  first  term  (com- 
mencing 1961-62). 

A course  in  programming  and  coding  for  the  digital  computer. 

679.  Engineering  Data  Processing  Laboratory.  The  Staff  in  Physics. 

Course  4,  IV  Year;  3 hrs.  laboratory  per  week,  first  term  (com- 
mencing 1961-62). 

Practical  work  to  accompany  subject  678. 


690.  Practical  Experience. 

Students  in  the  courses  listed  below  are  required  to  have, 
before  graduation,  practical  work  of  a nature  acceptable  to  the 
department  concerned.  This  may  be  obtained  during  the  summer 
vacations  but  work  done  before  entering  the  Faculty  may  also 
meet  the  requirements.  Instructions  will  be  issued  by  the  depart- 
ments concerning  the  type  of  work  which  is  acceptable.  Practical 
experience  certificate  forms  may  be  obtained  from  the  depart- 
ments and  should  be  returned  there  when  completed. 

Course  1 600  hours 

Course  2 6 months 

Course  3 1200  hours 

1200  hours 
800  hours 
1200  hours 
800  hours 
6 months 


Course 
Course 
Course 
Course  8 
Course  9 
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SURVEYING 

All  students  taking  Field  Work  in  subjects  710  to  720,  in- 
clusive, will  be  required  to  use  Departmental  Field  Books. 

710.  Surveying.  O.  J.  Marshall,  H.  L.  Macklin,  B,  J.  Haynes. 

Courses  1,  2 and  9,  I Year;  1 hr.  lecture  per  week,  first  term. 

General  principles  and  practice  of  surveying  with  the  tape,  the 
transit,  and  the  level,  and  computation  of  corrections,  azimuths, 
bearings,  latitudes  and  departures,  co-ordinates  and  areas. 

Text  book:  Surveying — Philip  Kissam. 

Reference  books:  Plane  Surveying — Tracy.  Elementary  Sur- 
veying— Breed  and  Hosmer.  Surveying — Breed. 

712.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  R.  C. 
Gunn,  S.  G.  Bird. 

Courses  1,  2 and  9,  I Year;  3 hrs.  per  week,  first  term. 

Practice  in  chaining;  keeping  of  field  notes;  the  use  of  the 
transit  in  surveying  closed  figures  and  traverse  lines;  plotting  by 
co-ordinates;  computing  of  areas;  instrumental  work  with  the 
level  and  calculating  the  volume  of  excavations. 

714.  Surveying.  O.  J.  Marshall. 

Course  1,  II  Year;  1 hr.  lecture  per  week,  both  terms. 

Simple,  reverse,  compound  and  spiral  curves  as  applied  to 
highway  and  railroad  surveying.  Main  features  of  mine  and 
hydrograhic  surveying. 

Text  book:  Route  Survey.s — Skelton. 

715.  Surveying.  H.  L.  Macklin. 

Courses  2 and  9,  II  Year;  1 hr.  lecture  per  week,  first  term; 
2 hrs.  lectures  per  week,  second  term. 

Mine  surveying,  with  problems  related  thereto.  Simple  curves, 
stadia  and  plane  table  topographical  surveying.  Practical  deter- 
mination of  time,  latitude  and  azimuth  by  methods  adapted  to 
the  surveyor’s  transit. 

Text  book:  Surveying  for  Civil  Engineers — Kissam. 

716.  Field  Work.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes,  R.  C. 

Gunn,  S.  G.  Bird. 

Course  1,  II  Year;  3 hrs.  per  week,  first  term;  2 hrs.  per  week, 
second  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation  and  traversing,  levelling,  curves  and  topography. 

717.  Field  Work.  H.  L.  Macklin,  B.  J.  Haynes,  R.  C.  Gunn,  S.  G.  Bird. 

Courses  2 and  9,  II  Year;  3 hrs.  per  week,  first  term;  2 hrs, 
per  week,  second  term. 

Adjustments  of  the  transit  and  level,  minor  problems  in  tri- 
angulation and  traversing,  levelling,  curves  and  topography. 
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718.  Construction  Surveying.  B.  J.  Haynes. 

Course  1,  III  Year;  2 hrs.  lectures  per  week,  second  term. 

Construction  surveys  are  taken  up  under  the  following  head- 
ings, and  the  work  is  treated  as  applying  equally  to  railroads, 
highways,  canals,  transmission  lines,  etc. 

Earthwork : 

{a)  Cross  sectioning. 

(b)  Computation  of  volume. 

(^)  Mass  or  haul  diagram. 

Transition  and  Vertical  curves  (including  super-elevation). 

Layout  of  roads  and  sewers. 

720.  Survey  Camp.  O.  J.  Marshall,  H.  L.  Macklin,  B.  J.  Haynes, 

R.  C.  Gunn,  S.  G.  Bird. 

Course  1,  III  Year;  Aug.  17  to  Sept.  19;  Courses  2 and  9, 
III  Year;  Aug.  24  to  Sept.  19 — Gull  Lake  or  Dorset. 

Course  1 : 

(a)  Secondary  Triangulation  and  Base  Line  Measurements. 

(b)  Highway  and  Railway  Location. 

(c)  Cross  Sectioning  and  Computation  of  Earthwork. 

(d)  Stadia  and  Plane  Table  Topography. 

(e)  Observations  for  Time,  Azimuth,  and  Latitude. 

Courses  2 and  9: 

{a)  Stadia  and  Plane  Table  Topography. 

{b)  Mine  Surveying,  using  overhead  stations. 

(r)  Shaft  plumbing  and  use  of  Auxiliary  Telescope. 

Students  in  Courses  1,  2 and  9 will  be  required  to  take  the 
Survey  Camp  between  the  Second  and  Third  Years;  on  failure 
to  do  so,  this  subject  will  be  carried  as  a supplemental  in  the 
Third  Year. 

Application  to  defer  attendance  at  the  Camp  must  be  made 
to  the  Secretary  of  the  Faculty  before  July  15th. 

721.  Survey  Camp.  O.  J.  Marshall,  B.  J.  Haynes. 

Course  lb,  IV  Year;  Sept.  8 to  Sept.  19  (2  weeks)  Dorset. 

Triangulation,  traverses,  levelling  and  astronomical  observa- 
tions by  precise  methods. 


THESIS 

730.  Thesis. 

All  courses,  IV  Year. 

Every  student  in  the  Fourth  Year  is  required  to  prepare  a 
thesis  on  an  approved  subject.  Instructions  will  be  issued  by  the 
departments  concerned. 

In  some  cases  written  presentation  is  required,  in  others  oral 
and  written,  or  it  may  consist  of  a research  problem  followed  by 
a written  thesis  or  report. 


SECTION  IX.  EXAMINATIONS 

ANNUAL  EXAMINATIONS 


1.  Annual  examinations  will  be  held  in  April  except  as  provided  in 
paragraph  2 below. 

2.  Annual  examinations  will  be  held  at  the  beginning  of  the  second 
term  in  all  subjects  completed  during  the  first  term. 

3.  Promotions  from  one  year  to  another  are  made  on  the  results  of 
term  work  and  the  annual  examinations.  A student  proceeding  to  a 
degree  must  pass  in  all  term  work  and  examinations  in  all  subjects  of 
his  course,  and  at  the  periods  arranged  by  the  Council. 

4.  The  pass  marks  required  on  written  examinations  and  laboratory 
work  in  each  subject  is  50%  and  a student  must  obtain  a weighted 
average  of  60%  in  order  to  pass  in  the  work  of  the  year.  He  shall  be 
required  to  pass  a supplemental  examination  in  each  subject  in  which  he 
obtains  less  than  50%.  Subjects  will  be  weighted  according  to  the  num- 
ber of  hours  devoted  to  them,  the  hours  assigned  to  laboratory  subjects 
being  given  one  half  the  weight  of  those  in  lecture  subjects. 

5.  Honours  and  scholarships  will  be  awarded  upon  the  basis  of  the 
weighted  average. 

6.  Honours  will  be  awarded  to  a student,  who  at  the  Annual  Exami- 
nations passes  in  all  written  and  laboratory  subjects  and  who  also  obtains 
a weighted  average  of  75%  on  the  work  of  the  year. 

7.  Honour  graduate  standing  will  be  granted  to  those  who  obtain 
honours  in  the  final  year  and  in  one  previous  year. 

8.  A student  who  fails  in  the  work  of  any  year  will  be  permitted, 
unless  otherwise  ineligible,  to  register  in  a subsequent  session  for  the  pur- 
pose of  repeating  the  year,  subject  to  the  following  conditions: 

(a)  Only  one  such  repetition  will  be  allowed  in  the  student’s  entire 
undergraduate  course.  A failure  in  an  engineering  course  at 
any  other  institution  will  be  counted  in  the  same  way  as  a failure 
at  this  university. 

(b)  During  any  such  repetition,  the  full  programme  of  prescribed 
instruction  must  be  taken. 

(c)  Second,  Third,  or  Fourth  Year  work  may  be  repeated  in  the 
session  immediately  following  that  in  which  the  failure  occurs. 

(d)  First  Year  work  may  be  repeated  only  after  the  lapse  of  one  full 
session,  but  this  lapse  requirement  will  be  waived  in  the  event 
of  a withdrawal  on  or  before  February  15th. 

Any  student  wishing  to  re-register  in  First  Year  is  not  automatically 
granted  re-admission  to  this  Faculty  but  must  file  a new  appli- 
cation (as  outlined  in  Paragraph  7,  Section  V)  which  will  be 
subject  to  current  regulations  concerning  restriction  of  regis- 
tration. 

9.  A student  who  has  twice  failed  the  work  of  his  first  year  at  this 
or  another  university  shall  not  be  granted  admission  to  any  course. 
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10.  A student  whose  attendance  at  lectures  or  laboratories,  or  whose 
work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is  registered, 
to  be  unsatisfactory,  may  have  his  registration  cancelled  at  any  time  by 
the  Council  of  the  Faculty. 

11.  A student  should  submit  to  Council  immediately  after  its  occur- 
rence, evidence  of  any  illness  or  mishap  which  occurs  during  the  session; 
any  petition  for  leniency  on  account  of  such  incidents  may  be  refused 
consideration  if  received  after  the  third  day  following  the  last  day  of 
examinations. 

12.  A student  will  not  be  allowed  to  write  any  examinations  if  he  has 
not  paid  all  fees  and  dues  for  which  he  is  liable  at  that  time. 

SUPPLEMENTAL  EXAMINATIONS 

1.  The  supplemental  written  examinations  will  begin  on  the  10th  day 
of  August,  1959.  Application  (on  the  prescribed  form)  to  take  such  ex- 
aminations, including  practical  ones,  must  be  received  from  the  candi- 
date by  the  Secretary  of  the  Faculty  not  later  than  July  15th,  and  the 
fee  named  in  Sec,  VI,  para.  10,  received  by  the  Chief  Accountant  not 
later  than  August  9th,  Council  reserves  the  right  to  reject  applications 
of,  or  impose  penalties  upon,  those  failing  to  comply  with  these  require- 
ments. 

2.  If  a candidate  desires  to  write  upon  an  annual  examination  as  a 
supplemental,  his  application  must  be  received  by  the  Secretary  and  his 
fee  by  the  Chief  Accountant,  for  the  January  examinations  not  later 
than  December  1st  and  for  the  April  examinations  not  later  than 
March  1st. 

3.  Except  under  very  exceptional  circumstances,  pass  standing  must 
be  obtained  in  all  written  supplemental  before  entering  the  next  higher 
year,  and  in  all  laboratory  supplementals  before  or  during  the  Session  of 
the  next  higher  year  as  may  be  required  by  the  Department  concerned. 

TERM  EXAMINATIONS 

Term  examinations  may  be  held  in  any  subject  and  at  any  time  at  the 
discretion  of  the  instructor,  or  by  the  order  of  the  Council,  and  the 
results  of  such  examination  may,  if  the  Council  so  decides,  be  incor- 
porated with  those  of  the  annual  examinations  in  the  same  subjects. 

EXTRA-CURRICULAR  ACTIVITIES  AND  ACADEMIC  CREDIT 

It  is  in  general  desirable  for  students  to  engage  to  a reasonable  extent 
in  extra-curricular  activities  in  order  that  they  may  not  become  too 
narrowly  professional  in  interests  and  outlook,  but  it  will  be  obvious 
that  no  academic  credit  or  consideration  can  be  given  for  such  activities. 
Some  offices  in  student  organizations  require  quite  large  amounts  of  time 
for  the  proper  performance  of  the  duties  connected  with  them,  and  it  is 
therefore  strongly  recommended  that  students,  particularly  those  whose 
academic  records  are  not  high,  consult  a senior  member  of  Staff  before 
allowing  themselves  to  be  nominated  for  such  offices. 


SECTION  X.  MEDALS,  PRIZES,  SCHOLARSHIPS, 
BURSARIES  AND  FELLOWSHIPS 

Through  the  generosity  of  friends  of  the  University,  governments  and 
commercial  organizations,  encouragement  has  been  given  to  both  under- 
graduate and  graduate  work  in  the  various  branches  of  engineering 
studies  by  establishing  the  following  scholarships,  prizes,  bursaries,  and 
medals. 

Matriculation  students  are  advised  to  consult  the  University  of 
Toronto  Calendar  on  Admission  Requirements  and  Scholarships  for 
complete  details  of  awards  available  to  students  entering  this  Faculty. 

Where  it  is  necessary  to  make  application  for  an  award  it  is  so  stated 
in  the  description  and  particulars  are  given  as  to  how  the  application 
should  be  made.  In  all  other  cases  the  award  is  made  on  the  recom- 
mendation of  the  Faculty  Council  and  no  application  is  necessary. 

In  order  to  be  eligible  for  a medal,  prize,  scholarship,  bursary,  fellow- 
ship or  other  awards  granted  solely  upon  standing  obtained  at  an  annual 
or  special  examination  or  upon  an  essay,  or  term  work,  or  other  academic 
rating,  a candidate  must  obtain  honours  at  such  annual  or  special  exami- 
nation or  upon  such  essay,  term  work,  or  other  academic  rating  unless 
the  statute  respecting  the  award  or  medal  specifies  that  standing  lower 
than  honours  may  be  accepted. 

When  an  award  or  medal  is  granted  upon  standing  obtained  on  part 
of  the  work  of  any  academic  year  the  candidate  must  obtain  standing 
but  need  not  obtain  honours  in  the  work  of  the  academic  year  as  a 
whole,  provided  he  obtains  honours  in  the  part  concerned,  unless  the 
statute  respecting  the  award  or  medal  specifies  otherwise. 

No  medal,  prize,  scholarship,  bursary,  fellowship  or  other  award  will 
be  granted  to  a candidate  who  is  conditioned  in  any  subject  at  an 
annual  examination  or  in  Physical  Education  unless  the  statute  respect- 
ing the  award  or  medal  specifies  otherwise. 

A candidate  will  not  be  permitted  to  receive  more  than  one  award 
in  a session  unless  the  statute  establishing  each  of  the  awards  concerned 
or  the  Calendar  specifies  otherwise.  Only  one  of  those  marked  by  an 
asterisk  may  be  held  in  any  one  year.  A candidate  who  would,  but  for 
this  provision,  have  received  more  than  one  award  may  have  his  name 
so  published  in  the  class  lists. 

A candidate  who  has  spent  two  sessions  in  any  year  of  an  under- 
graduate course  is  not  eligible  to  compete  for  any  award  at  the  annual 
examinations  of  that  year. 

Medals,  after  they  have  been  suitably  engraved,  will  be  given  without 
delay  to  the  winners  or  forwarded  to  them  by  registered  mail. 

Awards  granted  to  members  of  graduating  classes  other  than  awards 
for  graduate  study  and  research,  will  be  paid  in  one  instalment  as  soon 
as  possible  after  the  granting  of  the  awards. 
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All  other  awards  will  be  paid  (i)  if  of  the  value  of  $100  or  less,  in  one 
instalment  on  November  20  and  (ii)  if  of  the  value  of  more  than  $100  in 
two  equal  instalments,  the  first  on  November  20  and  the  second  on 
January  20,  in  the  session  following  the  granting  of  the  awards  pro- 
vided that  no  payment  is  made  to  a candidate  (a)  who  is  not  in  regular 
attendance  upon  lectures  and  laboratory  classes  in  the  Faculty,  or  if  the 
Calendar  so  specifies,  in  the  course  in  which  the  award  is  established  or 
granted  (t)  who  does  not  present  at  the  Chief  Accountant’s  Office 
before  each  payment  a certificate  of  attendance  upon  lecture  and  labora- 
tory classes  signed  by  two  senior  members  of  the  staff. 

The  Senate  may,  on  the  recommendation  of  the  Faculty,  permit  a 
candidate  to  whom  an  award  has  been  granted  to  postpone  attendance 
upon  lectures  and  laboratory  classes  for  one  year.  Further  postponement 
may  be  permitted  on  application. 


Name 

Amount 

Application 

required 

.Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Available  to  Students 
Entering  the  First  Year 

J.  P.  Bickell  Foundation 

Scholarships 

$16,800 

Yes 

Yes 

137 

Class  of  1937  Engineering 
Bursarv 

$100 

Yes 

No 

139 

Dominion  Magnesium  Limited 
Bursary 

$400 

Yes 

Yes 

139 

Dominion-Provincial  Student 
Aid  Bursaries,  Type  A 



Yes 

, No 

139 

Engineering  Alumni 

Admission  Bursaries 

$500 

Yes 

No 

140 

Engineering  xMumni  Admission 
Scholarship 

$500 

Yes 

No 

141 

Hagarty  Memorial  Scholarship. 

$60 

Yes 

Yes 

142 

Inco  Scholarship 

$300 

Yes 

No. 

144 

The  Leonard  Foundation 

Scholarships 



Yes 

Yes 

145 

O.H.A.  War  Memorial 

Scholarship 

$200 

Yes 

Yes 

150 

Ontario  Chapter  American 
Society  for  Metals  Bursary.  . 

$400 

Yes 

Yes 

136 

A.P.E.O.  Admission  Scholarship 

$500 

Yes 

No 

152 

Simpson-Sears  Limited 

(Northern  Ontario)  Scholar- 
ship   

$100 

Yes 

Yes 

155 

SCHOLARSHIPS 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

Smith  and  Stone  Limited 
Bursaries 

$150 

Yes 

Yes 

155 

Students’  Administrative  Coun- 

cil  Admission  Scholarship. . . . 

$350 

Yes 

Yes 

156 

U.T.S.  Engineering  Scholarship . 

$250 

Yes 

Yes 

158 

Wallberg  Admission  Scholar- 

ships  (2) 

$1000 

Yes 

No 

159 

Available  to  Students 
Completing  the  First  Year 
American  Society  for  Metals 
Foundation  for  Education 

and  Research  Scholarship .... 

$500 

No 

Yes 

136 

Atkinson  Incourse  Bursaries. . . 

— 

Yes 

No. 

136 

Babb  Bursary  Fund 

— 

Yes 

Yes 

136 

Baptie  Scholarship 

— 

No 

Yes 

137 

J.  P.  Bickell  Foundation 

Scholarships 

— 

No 

No 

137 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

138 

Dominion-Provincial  Student- 

Aid  Bursaries 

— 

Yes 

No 

139 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

140 

*Hydro-Electric  Power  Com- 

mission Scholarship 

$300 

No 

No 

144 

Inco  Scholarship 

— 

Yes 

Yes 

144 

Johnson’s  Wax  Scholarship.  . . . 

$600 

No 

Yes 

144 

Kimberly-Clark  Scholarship  . . . 

$500 

No 

No 

144 

John  Wolfe  McColl  Awards..  . . 

— 

Yes 

No. 

145 

Garnet  W.  McKee-Lachlan 
Gilchrist  Scholarship  in 

Engineering  Physics 

$60 

No 

Yes 

146 

MacLennan-LacLeod  Mem- 

orial Prize 

$25 

No 

No 

147 

*Marsland  Engineering  Ltd. 

Scholarship 

$500 

No 

Yes 

148 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

151 

*Paulin  Memorial  Scholarship. . . 

$300 

No 

Yes 

151 

Procter  and  Gamble  Bursary . . 

— 

Yes 

No 

151 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

152 

*Ransom  Scholarship  in 

Chemical  Engineering 

$150 

No 

Yes 

152 

Frederick  W.  Schumacher 

Scholarship 

— 

Yes 

Yes 

154 
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Name 

Amount 

Application 

required 

Available 
only  to  a 
limited 
group  or 
single  course 

See 

page 

S.  Ubukata  Fund 

— 

Yes 

Yes 

157 

University  Alumni  Association 
War  Memorial  Scholarships  . 

Yes 

No 

158 

University  Naval  Training 
Division  Bursaries . . 

$100 

Yes 

Yes 

158 

University  of  Toronto  General 
Bursaries 

Yes 

No 

158 

University  of  Toronto 

Alumni  Association — 
Montreal  Branch  Bursaries . . 

Yes 

No 

158 

* Wall  berg  Undergraduate 

Scholarships  (2) 

$1000 

No 

No 

159 

Available  to  Students 
Completing  the  Second  Year 
*Harvey  Aggett  Memorial 

Scholarship  

$75 

No 

No 

135 

Ardagh  Scholarship 

$150 

No 

Yes 

136 

Babb  Bursary  Fund 

— 

Yes 

Yes 

136 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

138 

J.  P.  Bickell  Foundation 

Scholarships  



No 

Yes 

137 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

138 

Dominion-Provincial  Student- 
Aid  Bursaries 

_ 

Yes 

No 

139 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

140 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

141 

Hugh  Gall  Award 

$140 

Yes 

No 

142 

*Hydro-Electric  Power  Com- 
mission Scholarship 

$300 

No 

No 

144 

Johnson’s  Wax  Scholarship  .... 

$600 

No 

Yes 

144 

Kimberly-Clark  Scholarship  . . . 

$500 

No 

No 

144 

The  Lever  Brothers 

Scholarships 

$300 

No 

Yes 

145 

*Garnet  W.  McKee-Lachlan 
Gilchrist  Geophysics 
Scholarships 

No 

Yes 

146 

Charles  Gordon  Manning  Prize 

No 

No 

148 
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*Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

148 

*William  R.  Worthington 

Memorial  Scholarship  

$400 

No 

Yes 

159 

W.  G.  Millar  Memorial 

Scholarship 

$250 

Yes 

Yes 

149 

James  L.  Morris  Memorial  Prize 

$60 

No 

Yes 

149 

Northern  Electric  Under- 
graduate Scholarship 

$500 

No 

Yes 

150 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

151 

*Spruce  Falls  Power  and  Paper 
Company  Scholarships 

$800 

No 

No 

156 

William  Storrie  Memorial 
Scholarship 

$100 

No 

Yes 

156 

*Professional  Engineers 

Scholarship 

$250 

No 

Yes 

152 

*Rhodes  Scholarship 

£400 

Yes 

No 

153 

Scottish  Rite  Masons  Bursary  . 

$150 

Yes 

Yes 

154 

Frederick  W.  Schumacher 
Scholarship 



Yes 

Yes 

154 

Edith  Tyrrell  Memorial 

Bursary 

$300 

Yes 

Yes 

157 

University  Alumni  Association 
War  Memorial  Scholarships  . 



Yes 

No 

158 

University  of  Toronto  General 
Bursaries 

Yes 

No 

158 

*Wallberg  Undergraduate 

Scholarships 

500 

No 

No 

159 

Available  to  Students 
Completing  the  Third  Year 
Babb  Bursary  Fund 

Yes 

Yes 

136 

F.  W.  Baldwin  Prize 

$75 

No 

Yes 

136 

J.  Pi  Bickell  Foundation 

Bursaries 

Yes 

Yes 

137 

T.  H.  Bickle  Prize 

$30 

No 

Yes 

138 

*Boiler  Inspection  and  Insurance 
Company  Scholarship 

$150 

No 

Yes 

138 

*California  Standard  Company 
Scholarship 

$400 

No 

Yes 

138 

Chemical  Institute  of  Canada 
Prize 

$25 

No 

Yes 

139 
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Archie  B.  Crealock  Memorial 
Prize 

150 

No 

Yes 

139 

Dow  Chemical  of  Canada 
Limited  Award 

$500 

No 

Yes 

140 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

139 

*John  M.  Empey  Scholarship.  . . 

$100 

No 

No 

140 

E.I.C.  Prize 

$50 

No 

Yes 

140 

Engineering  Society  Semi- 
Centennial  Award 

$75 

No 

No 

141 

J.  A.  Findlay  Scholarship 

— 

No 

Yes 

141 

Chester  B.  Hamilton 

Scholarship 

$500 

No 

Yes 

143 

Heating  and  Air  Conditioning 
Engineers  Prize 

$75 

No 

No 

143 

Hudson  Bay  Mining  and 
Smelting  Company  Limited 
Scholarships 

$800 

Yes 

Yes 

143 

*Hydro-EIectric  Power  Com- 
mission Scholarship 

$300 

No 

No 

144 

^Jenkins  Scholarship  in 

Engineering 

$200 

No 

No 

144 

Johnson’s  Wax  Scholarship.  . . . 

$600 

No 

Yes 

144 

The  Lever  Brothers 

Scholarship 

$300 

No 

Yes 

145 

Loan  Funds 

— 

Yes 

No 

166 

J.  A.  D.  McCurdy  Prize 

$75 

No 

Yes 

146 

Alexander  MacLean  Scholar- 
ship   

$250 

No 

Yes 

147 

•'Marsland  Engineering  Ltd. 
Scholarship 

$500 

No 

Yes 

148 

Mobil  Oil  of  Canada  Limited 
Scholarship 

$500 

No 

Yes 

149 

Northern  Electric  Under- 
graduate Scholarship 

$500 

No 

Yes 

150 

Orenda  Engines  Scholarship  . . . 

$500 

No 

Yes 

151 

"Professional  Engineers 

Scholarship 

$250 

No 

Yes 

152 

Rhodes  Scholarship 

£400 

Yes 

No 

153 

RCE  Memorial  Scholarship.  . . . 

$125 

Yes 

Yes 

154 

Frederick  W.  Schumacher 
Scholarship 

— 

Yes 

Yes 

154 
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William  Storrie  Memorial 
Scholarship 

$100 

No 

Yes 

156 

*Spruce  Falls  Power  and  Paper 
Company  Scholarships 

$800 

No 

No 

156 

Edith  Tyrrell  Memorial  Bursary 

$500 

Yes 

Yes 

157 

University  Alumni  Association 
War  Memorial  Scholarships  . 

_ 

Yes 

No 

158 

University  of  Toronto  General 
Bursaries 

Yes 

No 

158 

*Wallberg  Undergraduate 

Scholarships 

$500 

No 

No 

159 

Available  to  Students 
Completing  the  Fourth  Year 
Henry  G.  Acres  Medal 

No 

Yes 

135 

J.  P.  Bickell  Foundation 

Bursaries 

Yes 

Yes 

138 

Dominion-Provincial  Student- 
Aid  Bursaries 

Yes 

No 

139 

Electrical  Manufacturing  Co. 
Limited  Prize 

$25 

No 

Yes 

140 

Heating  and  Air  Conditioning 
Engineers  Prize 

$75 

No 

No 

143 

Johnson  Foundation 

Scholarship  Award 



Yes 

Yes 

162 

Loan  Funds 

— 

Yes 

No 

166 

Massey-Ferguson  Ltd. 

Scholarships  (2) 

$500 

Yes 

Yes 

148 

Ontario  Municipal  Electric 
Association  Bursary 

$300 

Yes 

Yes 

150 

Professional  Engineers 

Gold  Medal 

No 

No 

152 

William  Storrie  Memorial 
Scholarship 

$200 

No 

Yes 

156 

“Second  Mile  Engineer”  Award 

$100 

No 

Yes 

154 

Trane  Company  of  Canada 
Limited  Prize 

$200 

No 

No 

157 

University  of  Toronto  General 
Bursaries 

— 

Yes 

No 

158 
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Available  to  Graduates 
Athlone  Fellowships 

Yes 

No 

159 

C.I.L.  Fellowships  in  Chemistry 

$4000 

Yes 

Yes 

160 

Canadian  Lumbermen’s  Associ- 
ation Timber  Research 
Fellowship 

$1250 

Yes 

No 

160 

Consolidated  Mining  and  Smelt- 
ing Company  Fellowship .... 

$1000 

Yes 

No 

160 

1851  Exhibition  Science 

Research  Scholarships 

£275 

Yes 

Yes 

161 

Imperial  Oil  Graduate  Research 
F^ellowships 

$4000 

Yes 

Yes 

162 

S.  C.  Johnson  Foundation 
Scholarship  Award 

_ 

Yes 

Yes 

162 

McCharles  Prize 

$1000 

No 

No 

162 

The  University  of  Manchester 
Toronto  Fund 

£100 

Yes 

No 

163 

National  Sewer  Pipe  Limited 
Scholarship 

$500 

Yes 

Yes 

163 

Nipissing  Mining  Research 
Fellowships 

$975 

Yes 

No 

163 

H.  W.  Price  Research  Fellow- 
ship in  Electrical  Engineering 



Yes 

Yes 

163 

Raymond  Priestley  Fellowship 

£450 

Yes 

No 

164 

Rhodes  Scholarship 

£400 

Yes 

No 

153 

Royal  Institution  of  Great 
Britain  Science  Research 
Scholarships 

£350 

Yes 

No 

164 

Steel  Company  of  Canada,  Ltd., 
Fellowship 

$1500 

Yes 

Yes 

164 

Spruce  Falls  Power  and  Paper 
Company  Fellowships  ...... 

$1200 

Yes 

No 

165 

1940  Toronto  Fund 

— 

Yes 

No 

165 

Wallberg  Research  Fellowships. 

$4000 

Yes 

No 

165 

Charles  G.  Williams 

Fellowship 

$1500 

Yes 

! 

Yes 

165 

Garnet  W.  McKee  Loan 

and  Scholarship  Fund I 

$800 

Yes 

Yes 

166 

NOTE — On  account  of  the  continued  tendency  towards  lower  rates  of 
interest  it  is  possible  that  the  value  of  certain  scholarships  or  prizes 
at  the  time  of  payment  may  Drove  to  be  less  than  the  amount  stated 
in  the  calendar. 
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In  those  cases  where  the  amount  of  the  award  is  not  payable  from 
income  earned  on  an  endowed  fund,  payment  will  be  dependent  on 
the  receipt  of  the  amount  of  the  annual  award  from  the  donor. 

HENRY  G.  ACRES  MEDAL 

The  Henry  G.  Acres  Medal  is  the  gift  of  Mrs.  Henry  G.  Acres  in 
memory  of  her  late  husband,  Henry  G.  Acres,  M.E.,  D.Sc.,  a graduate 
of  the  School  of  Practical  Science  in  the  class  of  1903.  Throughout  his 
professional  life  Dr.  Acres  was  associated  with  major  power  develop- 
ments in  Canada  and  abroad.  As  chief  hydraulic  engineer  for  the 
Hydro-Electric  Power  Commission  of  Ontario  in  the  period  1911  to 
1923,  he  was  responsible  for  the  design  and  construction  of  nearly 
twenty  power  plants,  including  the  Queenston-Chippawa  development. 
Entering  private  practice  in  1924,  and  until  his  death  in  1945,  he  con- 
tinued to  widen  and  extend  his  interests.  He  became  chief  engineer  of 
the  Grand  River  Conservation  Commission  and  responsible  for  the  de- 
sign and  construction  of  the  Shand  dam  and  related  work.  Later,  he  was 
consulting  engineer  for  the  extensive  power  developments  at  Shipshaw 
on  the  Saguenay  River,  which  was  vital  to  the  production  of  aluminum 
for  war  purposes.  Many  of  the  provinces  of  Canada  sought  his  services 
and  he  advised  with  respect  to  work  in  Newfoundland,  South  America 
and  India. 

This  medal  is  awarded  annually  to  the  student  in  the  Fourth  Year 
who  is  registered  in  the  course  in  Civil,  Mechanical,  or  Electrical  Engi- 
neering, and  who  obtains  the  highest  aggregate  percentage  at  the  an- 
nual examinations  of  the  Third  and  Fourth  Years,  provided  always  that 
the  student  obtains  honour  standing  in  the  examinations  of  the  Fourth 
Year.  Receipt  of  the  medal  does  not  preclude  a student  from  being 
granted  such  other  award  as  may  in  the  opinion  of  the  Council  be 
appropriate. 


HARVEY  AGGETT  MEMORIAL  SCHOLARSHIP 

This  scholarship  was  donated  by  the  late  Mr.  J.  T.  Aggett,  of  Toronto, 
as  a perpetual  memorial  to  his  son,  the  late  Lieutenant  Harvey  Aggett, 
who  enlisted  in  March,  1915,  during  his  second  year  in  this  Faculty,  and 
was  killed  in  action  at  Passchendaele  on  6th  November,  1917. 

This  annual  scholarship  of  the  value  of  the  annual  income  from  the 
fund  is  to  be  awarded  to  a student  of  the  Second  Year  in  this  Faculty 
who,  obtaining  honours  and  being  one  of  the  first  three  in  his  year  by 
his  standing  at  the  annual  examinations,  has  been  adjudged  highest  of 
the  three  in  general  student  activities  and  service  in  the  University  dur- 
ing his  period  of  attendance.  When  regulations  do  not  permit  the  win- 
ner to  hold  this  scholarship  the  students  to  be  considered  for  the  award 
shall  be  the  first  three  in  the  year  exclusive  of  any  student  who  holds  a 
scholarship  of  higher  value. 
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AMERICAN  SOCIETY  FOR  METALS  FOUNDATION  FOR  EDUCATION 
AND  RESEARCH  SCHOLARSHIP 

The  American  Society  for  Metals  Foundation  for  Education  and 
Research  has  donated  $500.00  annually  since  1953  to  provide  a Scholar- 
ship in  the  Faculty  of  Applied  Science  and  Engineering. 

The  winner  must: 

(a)  obtain  the  highest  average  percentage  of  marks  at  the  examina- 
tions of  the  First  Year  in  Metallurgical  Engineering; 

(b)  register  in  the  Second  Year  of  the  course. 

This  scholarship  is  not  tenable  with  other  awards  in  the  gift  of  the 
Senate. 

ONTARIO  CHAPTER,  AMERICAN  SOCIETY  FOR  METALS  BURSARY 

The  Ontario  Chapter,  American  Society  for  Metals  provides  a bursary 
of  $400.00  for  a student  entering  the  First  Year  in  Metallurgical  Engi- 
neering. The  award  is  made  primarily  on  Grade  XIII  standing  but  the 
need  for  financial  assistance  is  also  taken  into  consideration. 

Application  should  be  made  by  letter  to  the  Secretary  not  later  than 
1st  September.  The  first  award  will  be  made  for  the  Session  1958-59. 

ARDAGH  SCHOLARSHIP 

The  Ardagh  Scholarship,  of  the  annual  value  of  the  income  from 
$5,000,  has  been  provided  in  memory  of  his  parents  by  Professor  E.  G.  R. 
Ardagh,  B.A.Sc.,  F.R.S.C.,  formerly  professor  of  Applied  Chemistry  in  the 
Faculty.  It  is  awarded  to  the  student  who  attains  the  highest  standing 
in  Honours  at  the  annual  examinations  of  the  Second  Year  in  the  Course 
in  Chemical  Engineering.  The  first  award  was  made  on  the  results  of 
the  annual  examination  of  1946. 

ATKINSON  INCOURSE  BURSARIES 

Atkinson  Incourse  Bursaries,  gift  of  the  Atkinson  Charitable  Founda- 
tion, are  awarded  annually  to  students  in  the  second  or  higher  years  of 
their  courses.  Applicants  must  have  at  least  Second  Class  Honours  in  the 
final  examinations  of  the  preceding  year,  demonstrate  financial  need  and 
be  a resident  of  the  Province  of  Ontario. 

Applications  must  be  submitted  to  the  Registrar  of  the  University  on  or 
before  December  1st. 


THE  BABB  BURSARY  FUND 

Bursaries  from  this  fund  are  available  to  students  in  any  year  of  the 
Aeronautics  Option  in  Engineering  Physics.  Application  is  made  through 
the  Secretary  of  the  Faculty. 

THE  F.  W.  BALDWIN  PRIZE 

The  F.  W.  Baldwin  Prize  of  a value  of  $75.00  was  established  by  the 
trustees  of  a fund  created  by  the  members  of  the  Number  3 Squadron, 
University  Air  Training  Corps  (1941-44),  in  memory  of  Frederick  Walker 
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“Casey”  Baldwin,  a graduate  of  the  School  of  Practical  Science,  who 
made  a significant  contribution  in  the  field  of  Aeronautics  in  Canada; 
and  who  flew,  on  March  12th,  1908,  near  Hammondsport,  N.Y.,  the 
“Redwing,”  the  first  biplane  built  by  the  Aerial  Experiment  Association. 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautics Option,  in  Engineering  Physics,  who,  taking  honours,  ranks 
highest  in  the  annual  examinations  of  Third  Year  in  “structural  subjects.” 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 


BAPTIE  SCHOLARSHIP 

The  Baptie  Scholarship  is  derived  from  a bequest  under  the  will  of 
the  late  Mrs.  Margaret  W.  Baptie,  of  Ottawa,  and  the  Board  of  Gov- 
ernors has  directed  that  a scholarship  of  one  half  the  annual  income 
shall  be  awarded  annually  to  an  engineering  student  on  the  record  of 
the  First  Year.  The  Board  of  Governors  also  authorizes  a remission  of 
fees  in  the  case  of  the  holder  of  the  scholarship,  up  to  Seventy-five 
Dollars. 

The  conditions  of  the  award  are  as  follows:  That  the  scholarship  be 
awarded  to  the  student  who,  in  the  annual  examinations  of  the  First 
Year,  enrolled  in  any  one  of  the  courses  of  Civil  Engineering,  Mining 
Engineering,  Mechanical  Engineering,  Chemical  Engineering,  Electrical 
Engineering,  or  Metallurgical  Engineering,  obtains  the  highest  aggregate 
percentage  of  marks  in  those  subjects  which  are  common  to  the  First 
Year  curricula  of  those  courses.  The  first  award  was  made  on  the  results 
of  the  annual  examinations  of  the  Session  1925-26. 

J.  P.  BICKELL  FOUNDATION  SCHOLARSHIPS 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  in  the 
Faculty  of  Arts  and  the  Faculty  of  Applied  Science  and  Engineering  at  least 
seven  scholarships  for  students  entering  the  First  Year,  of  a possible 
value  of  Twelve  Hundred  Dollars  each,  payable  Six  Hundred  Dollars 
in  the  First  Year,  and  provided  honours  are  obtained  at  the  annual 
examinations.  Four  Hundred  Dollars  in  the  Second  Year  and  Two 
Hundred  Dollars  in  the  Third  Year. 

An  applicant  must  obtain  an  average  of  at  least  75%  at  the  Ontario 
Grade  XIII  examinations  immediately  preceding  his  admission  to  the 
University  on  the  subjects  required  for  the  course  of  his  choice.  He  must 
undertake  to  register  in  Mining  Engineering,  Metallurgical  Engineering, 
Applied  Geology  or  Engineering  Physics  in  the  Faculty  of  Applied  Science 
and  Engineering  or  in  Honour.  Science,  or  Mathematics,  Physics  and 
Chemistry  in  the  Faculty  of  Arts.  The  applicant  enrolled  in  the  Faculty 
of  Arts  must  state  his  intention  of  proceeding  with  the  study  of  mining 
or  geology  in  the  higher  years  of  his  course. 

Applications  must  be  submitted  to  the  J.  P.  Bickell  Foundation,  c/o 
National  Trust  Company,  Limited,  20  King  Street  East,  Toronto,  on  or 
before  May  1st  on  forms  to  be  obtained  from  the  Foundation. 

Fourteen  scholarships  are  available  for  the  Session  1959-60. 

The  first  awards  were  made  for  the  Session  1952-53. 
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J.  P.  BICKELL  FOUNDATION  BURSARIES 

The  Trustees  of  the  J.  P.  Bickell  Foundation  have  established  the 
J.  P.  Bickell  Foundation  Bursaries  in  the  Faculty  of  Arts  and  the  Faculty 
of  Applied  Science  and  Engineering.  An  applicant  must  be  enrolled  in 
Honour  Science  or  in  Mathematics,  Physics  and  Chemistry  in  the  Faculty 
of  Arts,  in  which  case  he  must  undertake  to  study  mining  or  geology  in 
his  higher  years;  or  be  enrolled  in  a higher  year  of  an  honour  course  in 
the  geological  or  geophysical  field  in  the  Faculty  of  Arts;  or  be  enrolled 
in  Mining  Engineering,  Metallurgical  Engineering,  Engineering  Physics 
and  Applied  Geology  in  any  year  of  the  Faculty  of  Applied  Science  and 
Engineering.  He  must  demonstrate  financial  need  and  have  satisfactory 
academic  standing. 

Application  must  be  made  to  the  Registrar  of  the  University  on  a form 
provided  by  him. 


THE  T.  H.  BICKLE  PRIZE 

The  T.  H.  Bickle  Prize  is  the  gift  of  Mr.  and  Mrs.  E.  W.  Bipkle  in 
memory  of  their  son,  T.  H.  Bickle,  an  undergraduate  of  Trinity  College 
and  a member  of  the  Senior  Intercollegiate  Swimming  Team  at  the  time 
of  his  death  in  1937.  The  income  from  the  endowment  fund  will  be  used 
to  purchase  a suitable  prize  to  be  awarded  annually  to  a member  of  the 
Senior  Intercollegiate  Swimming  Team  of  this  University  in  any  year, 
faculty  or  school.  The  Committee  of  Award  shall  consist  of  the  Dean  of 
the  Faculty  of  Arts,  the  University  Registrar,  the  Director  of  Athletics, 
and  the  Honorary  Coach  of  Swimming.  In  awarding  the  Prize  the  Com- 
mittee shall  consider  the  character,  scholarship,  and  general  interests  of 
the  members  of  the  team. 

BOILER  INSPECTION  AND  INSURANCE  COMPANY  SCHOLARSHIP 

The  Boiler  Inspection  and  Insurance  Company  of  Canada  offers  a 
scholarship  in  the  Course  in  Mechanical  Engineering  of  the  value  of 
One  Hundred  and  Fifty  Dollars  to  the  student  who  obtains  highest 
honour  standing  in  the  regular  examinations  of  the  Third  Year. 

The  successful  candidate  will  be  expected  to  proceed  to  his  Fourth 
Year  during  the  session  next  following  the  date  of  the  award. 

The  amount  of  the  award  will  be  credited  by  the  Chief  Accountant 
to  the  fees  of  the  Fourth  Year  of  the  successful  candidate. 


CALIFORNIA  STANDARD  COMPANY  GEOPHYSICAL  AND 
OEOLOOICAL  SCHOLARSHIP 

The  California  Standard  Company  has  presented  a Scholarship  of 
$400.00  to  be  awarded  to  an  outstanding  student  of  the  Third  Year  in 
the  Geophysics  Option  in  Engineering  Physics  or  in  Applied  Geology. 
The  award  is  made  on  the  results  of  the  annual  examinations  of  the 

Third  Year. 
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CHEMICAL  INSTITUTE  OF  CANADA  PRIZE 

The  Chemical  Institute  of  Canada  offers  a prize  of  the  annual  value 
of  $25.00  in  books  to  the  student  registered  in  the  course  in  Chemical 
Engineering  who,  having  obtained  honours,  receives  the  highest  standing 
in  the  written  and  laboratory  work  of  the  Third  Year. 

The  first  award  was  made  on  the  results  of  the  final  examinations  of 
1947. 

CLASS  OF  1937  ENGINEERING  BURSARY 

The  class  of  1937  presents  annually  a bursary  of  $100  to  assist  worthy 
engineering  candidates  to  enter  the  Faculty.  The  award  is  based  on  the 
student’s  high  school  standing  and  on  his  need  for  financial  assistance. 

The  recipient  is  selected  from  applicants  for  Applied  Science  Bur- 
saries, and  from  candidates  sponsored  by  Engineering  Counsellors  and 
by  members  of  the  Class  of  1937. 

ARCHIE  B.  CREALOCK  MEMORIAL  PRIZE 

The  Archie  B.  Crealock  Memorial  Prize  is  the  gift  of  Mrs.  Archie  B. 
Crealock,  in  memory  of  her  husband,  an  eminent  bridge  engineer  and  a 
graduate  of  the  Faculty  of  Applied  Science  and  Engineering  of  the  Uni- 
versity of  Toronto.  It  is  offered  annually  to  the  student  of  the  Third 
Year  in  the  Course  in  Civil  Engineering,  who,  having  obtained  honours 
in  that  year,  is  deemed  to  be  the  most  worthy  of  the  award.  The  award 
is  made  primarily  on  the  basis  of  academic  standing  in  the  structiural 
subjects  of  the  Year,  but  extra-curricular  activities  are  also  taken  into 
consideration.  The  Prize  consists  of  engineering  books  to  the  value  of 
Fifty  Dollars.  The  award  will  not  necessarily  be  made  in  any  year. 

DOMINION  MAGNESIUM  LIMITED  BURSARY 

Dominion  Magnesium  Limited  provides  a bursary  of  $400.00  for  a 
student  entering  the  First  Year  in  Metallurgical  Engineering.  The  award 
is  made  primarily  on  Grade  XIII  standing  but  the  need  for  financial 
assistance  is  also  taken  into  consideration. 

Application  should  be  made  by  letter  to  the  Secretary  not  later  than 
1st  September.  The  first  award  was  made  in  the  Session  1958-59. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES  TYPE  “a” 

These  Bursaries  are  available  to  students  whose  parents  are  resident 
in  Ontario,  who  are  entering  the  First  Year  of  University,  and  who  are 
in  financial  need.  Application  is  made  not  later  than  May  1st,  through 
the  Principal  of  the  secondary  school  which  the  student  is  attending. 

DOMINION-PROVINCIAL  STUDENT-AID  BURSARIES  TYPE  “b” 

Under  this  programme.  Bursaries  may  be  awarded  to  students  in 
financial  need  who  are  resident  in  Ontario  and  who  are  in  attendance  at 
the  University  of  Toronto.  To  be  eligible,  students  must  have  obtained 
not  less  than  sixty-six  per  cent,  at  their  last  annual  examination.  Further 
information  may  be  obtained  from  the  Secretary  of  the  Faculty. 
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DOW  CHEMICAL  OF  CANADA  LIMITED  AWARD 

Dow  Chemical  of  Canada  Limited  have  provided  funds  for  an  annual 
award  of  $500.00  to  a student  in  Chemical  Engineering  in  the  Faculty 
of  Applied  Science  and  Engineering,  and  a grant-in-aid  of  $250.00  to 
be  used  in  the  winner’s  department  to  help  defray  the  cost  of  equipment, 
supplies  and  administration. 

The  winner  must: 

(a)  be  registered  in  the  Third  Year  in  Chemical  Engineering  (the 
award  will  be  made  in  the  second  term  of  the  Third  Year 
and  will  be  paid  to  the  winner  during  his  Fourth  Year) 

(b)  be  in  the  upper  half  of  the  class 

(c)  have  demonstrated  leadership  in  extra-curricular  activities. 

The  award  is  not  tenable  with  other  awards  in  the  gift  of  the  Senate. 

Application  is  not  required. 

THE  ELECTRICAL  MANUFACTURING  COMPANY 
LIMITED  PRIZE 

The  Electrical  Manufacturing  Company  Limited  has  established  an 
annual  Prize  of  $25.00  in  the  Faculty  of  Applied  Science  and 
Engineering. 

The  winner  must: 

(a)  be  registered  in  the  Fourth  Year  in  Electrical  Engineering 

(b)  obtain  the  highest  aggregate  percentage  of  marks  at  the  final 
examinations  in  the  subjects  of  the  Fourth  Year  related  to 
electrical  distribution  equipment,  the  subject  to  be  determined 
by  the  Head  of  the  Department  of  Electrical  Engineering. 

This  prize  is  tenable  with  other  awards  in  the  gift  of  the  Senate. 

THE  JOHN  M.  EMPEY  SCHOLARSHIPS 

The  John  M.  Empey  Scholarship  Fund  was  established  under  a be- 
quest of  $10,000  in  the  Will  of  the  late  John  Morgan  Empey,  B.A.Sc., 
1903.  Three  scholarships  of  equal  value  are  provided  from  the  income 
from  the  Fund.  One  of  these  scholarships  is  awarded  in  each  of  the 
First,  Second,  and  Third  Years  on  the  results  of  the  annual  examinations, 
to  a student  who,  taking  honours,  obtains  the  highest  average  percentage 
of  marks  in  the  written  and  laboratory  subjects  of  his  Year.  The  scholar- 
ships are  open  to  any  students  registered  in  the  Faculty.  In  case  the 
winner  of  any  one  of  these  scholarships  does  not  attend  this  Faculty 
during  the  session  next  following  the  award,  the  right  to  the  scholarship 
shall  be  forfeited  and  the  award  shall  be  made  to  another  eligible  student. 
The  scholarships  were  awarded  for  the  first  time  in  1944. 

ENGINEERING  ALUMNI  ADMISSION  BURSARIES 

The  Engineering  Alumni  Association  has  made  a number  of  bursaries 
available  annually.  Applicants  must  be  residents  of  Ontario,  register  in 
the  First  Year  of  the  Faculty  of  Applied  Science  and  Engineering,  and 
need  financial  assistance. 


SCHOLARSHIPS 


141 


Applicants  should  consult  their  secondary  school  Principal  for  details. 
Further  information  may  be  obtained  from  the  Chairman,  Engineering 
Alumni  Education  Committee,  Faculty  of  Applied  Science  and  Engineer- 
ing, University  of  Toronto. 

ENGINEERING  ALUMNI  ADMISSION  SCHOLARSHIP 

The  Engineering  Alumni  Admission  Scholarship,  the  gift  of  the  Engi- 
neering Alumni  Association,  of  the  value  of  $500,  is  awarded  on  the 
recommendation  of  the  Council  of  the  Faculty  to  the  candidate  who 
obtains  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a stu- 
dent who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  his  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

ENGINEERING  INSTITUTE  OF  CANADA  PRIZE 

The  Engineering  Institute  of  Canada,  having  in  view  that  one  of  its 
objects  is  to  facilitate  the  acquirement  and  interchange  of  professional 
knowledge  among  its  members,  offers  an  annual  prize  of  Fifty  Dol- 
lars in  this  University,  commencing  1931,  to  the  student  who,  in  his 
Third  Year  in  any  one  of  the  six  courses  of  Engineering,  has  proved 
himself  most  deserving  as  disclosed  by  the  examination  results  of  the 
year,  in  combination  with  his  activities  in  the  Engineering  Society  or 
with  a local  branch  of  another  recognized  engineering  organization. 

ENGINEERING  SOCIETY  SEMI-CENTENNIAL  AVS^ARD 

The  Engineering  Society  Semi-Centennial  Award,  to  the  value  of 
Seventy-five  Dollars,  was  established  in  1931  to  commemorate  the  semi- 
centennial of  the  founding  of  the  “School”.  The  award  is  made  to  a 
student  entering  the  final  year. 

The  selection  is  based  upon  the  following  qualifications,  which  bear 
equal  weight  in  the  selection  of  the  winner:  {a)  General  “School” 
activities,  {b)  Contributions  to  the  Engineering  Society  Executive  Com- 
mittee. (c)  Personality,  and  social  and  athletic  activities,  {d)  Academic 
standing. 

J.  A.  FINDLAY  SCHOLARSHIPS 

These  scholarships  were  established  through  a legacy  bequeathed  by 
the  late  Miss  Janet  Findlay  to  the  Department  of  Mechanical  Engineer- 
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ing.  Two  scholarships  are  available,  each  of  a value  of  one  half  of  the 
income  of  the  fund,  to  students  in  this  Course,  one  for  a student  in  the 
Third  Year,  the  other  for  a student  in  the  Fourth  Year,  but  only  if  the 
student  continues  his  course  in  Mechanical  Engineering.  The  selection 
will  be  made,  on  recommendation  of  the  Head  of  the  Department  of 
Mechanical  Engineering,  from  amongst  the  four  students  having  the 
highest  average  percentage  of  marks  at  the  annual  examinations  in  the 
Second  and  Third  Years  respectively,  but  in  making  the  award  the 
student’s  general  character,  fitness  for  his  profession,  and  financial  cir- 
cumstances will  be  given  consideration.  In  case  a student  who  has  been 
awarded  one  of  the  scholarships  changes  his  course  or  does  not  attend 
this  University  during  the  next  following  session,  he  shall  forfeit  his 
right  to  the  scholarship  and  the  award  shall  be  made  to  another  eligible 
student. 

HUGH  GALL  AWARD 

The  Hugh  Gall  Award,  of  the  annual  value  of  One  Hundred  and  Forty 
Dollars,  the  gift  of  the  Graduate  Class  of  1910,  “to  commemorate  a deceased 
classmate  who  was  a splendid  type  of  student,  a loyal  friend,  and  nation- 
ally outstanding  in  athletic  achievement  during  his  undergraduate 
career”,  was  established  in  1946  for  a five  year  period  and,  through  the 
generosity  of  Mrs.  Hugh  Gall  extended  for  a further  three  year  period. 
It  is  awarded  to  a student,  who,  having  completed  his  First  Year  with  a 
general  average  of  at  least  66%  without  conditions,  has  entered  the 
Second  Year,  and  is  in  special  need  of  financial  assistance  in  order  to 
enable  him  to  continue  his  course.  It  is  desirable,  but  not  necessary,  that 
the  recipient  shall  not  already  have  been  given  any  other  scholastic 
award  or  scholarship  applicable  to  the  Second  Year  and  he  shall  have 
shown  indications  of  his  firm  intention  and  ability  to  follow  successfully 
the  profession  of  engineering. 

Any  second  year  student  in  the  Faculty  of  Applied  Science  and  Engi- 
neering is  eligible  to  apply  for  this  Bursary.  Applications  should  be  made 
to  the  Secretary  of  the  Faculty  not  later  than  one  month  after  the  open- 
ing of  the  session. 

THE  REGINALD  AND  GALER  HAGARTY  SCHOLARSHIP 

The  Reginald  and  Galer  Hagarty  Scholarship,  in  memory  of  the  dearly 
beloved  sons  of  Lieutenant-Colonel  E.  W.  Hagarty,  B.A.  1883,  M.A. 
1908,  and  Charlotte  Ellen  Hagarty,  his  wife.  Reginald  Edward  Walter 
Hagarty,  B.A. Sc.  (Honours)  1908,  a graduate  of  the  University  in  the 
Faculty  of  Applied  Science  and  Engineering  and  at  the  time  of  his 
death  on  April  29,  1925,  a Consulting  Structural  Engineer.  Lieutenant 
Daniel  Galer  Hagarty,  Princess  Patricia’s  Canadian  Light  Infantry,  a 
member  of  the  class  of  1916  in  Applied  Science,  enlisted  for  the  Great 
War  at  the  end  of  his  third  year  in  June,  1915,  killed  in  action  in 
Sanctuary  Wood,  June  2,  1916.  The  scholarship  is  given  in  recognition 
of  the  fact  that  their  father  was  an  honour  graduate  in  Classics  of  the 
University  of  Toronto.  It  is  of  the  value  of  the  annual  interest  on  the 
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capital  sum  of  $2000.00  and  is  to  be  awarded  to  a student  who  has 
been  enrolled  for  his  Grade  XIII  Year  at  Harbord  Collegiate  Institute 
and  having  obtained  at  least  the  required  standing  in  each  of  the  Grade 
XIII  subjects  necessary  for  admission  to  the  Faculty,  obtains  the  highest 
standing  in  English,  a language  other  than  English,  and  Mathematics, 
among  the  students  who  apply  for  the  award  from  the  Collegiate. 
He  will  be  required  to:  {a)  register  in  the  Faculty  of  Applied  Science 
and  Engineering,  {h)  sign  a declaration  to  the  effect  that  he  is  willing 
to  take  up  arms  in  the  defence  of  Canada  and  the  British  Common- 
wealth should  necessity  arise  as  declared  by  the  Parliament  of  Canada. 
The  Scholarship  was  offered  for  award  for  the  first  time  in  1945. 
Application  should  be  made  to  the  Registrar  of  the  University. 

CHESTER  B.  HAMILTON  SCHOLARSHIP 

Members  of  the  family  of  the  late  Chester  B.  Hamilton,  a graduate  of 
this  Faculty  in  1906,  have  presented  a Scholarship  in  his  memory  of  the 
annual  value  of  $500.00.  It  is  held  by  a Fourth  Year  student  in  Mechani- 
cal Engineering  who  has  achieved  outstanding  academic  standing  at  the 
Annual  Examinations  of  the  Third  Year. 

The  first  award  was  made  on  the  results  of  the  examinations  for  the 
Session  1958-59. 

HEATING  AND  AIR  CONDITIONING  ENGINEERS  PRIZE 

The  Ontario  Chapter  of  the  American  Society  of  Heating  and  Air 
Conditioning  Engineers  offers  an  annual  prize  of  Seventy-five  Dollars, 
first  awarded  in  1931,  for  a period  of  five  years,  and  extended  indefi- 
nitely in  1935.  The  prize  will  be  awarded  to  a student  in  either  the 
Third  or  Fourth  Year  in  any  Course  of  the  Faculty  who,  in  the  opinion 
of  the  Department  of  Mechanical  Engineering,  has  written  the  most 
satisfactory  thesis  on  a subject  dealing  with  heating  or  ventilation,  such 
thesis  being  prepared  under  special  arrangements  made  by  the  Depart- 
ment of  Mechanical  Engineering,  the  result  to  be  reported  to  the  Coun- 
cil with  the  annual  examination  results.  The  thesis  must  be  handed  in 
not  later  than  March  1st.  The  prize  will  not  necessarily  be  awarded  in 
any  year. 

Application  should  be  made  to  the  Department  of  Mechanical  Engi- 
neering. 


HUDSON  BAY  MINING  AND  SMELTING  COMPANY  LIMITED 
SCHOLARSHIPS 

The  Hudson  Bay  Mining  and  Smelting  Company  Limited  awards 
Scholarships  to  students  who  have  obtained  their  Senior  Matriculation 
at  the  High  Schools  in  Flin  Flon,  Manitoba,  and  its  environs.  These 
Scholarships,  having  a value  of  $800.00  each  annually,  may  be  held  in 
the  Third  and  Fourth  Years  in  this  Faculty,  in  the  Course  in  Chemical 
Engineering,  Metallurgical  Engineering,  Mining  Engineering,  and  Applied 
Geology.  Application  should  be  made  to  the  Company. 
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HYDRO-ELECTRIC  POWER  COMMISSION  OF  ONTARIO  SCHOLARSHIPS 
IN  ENGINEERING 

The  Hydro-Electric  Power  Commission  of  Ontario  has  presented  three 
scholarships  in  Engineering,  each  of  a value  of  $300.00  to  be  awarded 
to  three  students  selected  from  among  the  higher  ranking  students  in  the 
annual  examinations  of  the  First,  Second,  and  Third  Years  in  any  course 
in  the  Faculty,  one  scholarship  in  each  year  to  be  tenable  in  the  Second, 
Third  and  Fourth  Years  respectively. 

The  first  award  was  made  at  the  annual  examinations  in  April,  1952. 

THE  INCO  SCHOLARSHIP 

The  International  Nickel  Co.  of  Canada  Limited  has  established  a 
Scholarship  for  students  entering  the  University.  Each  Scholarship  pro- 
vides for  tuition  fees  plus  $300.00  and  may  be  continued  throughout  a 
four-year  course  if  satisfactory  standing  is  maintained. 

To  be  eligible  for  consideration  the  applicant  must  obtain  an  average 
of  75%  or  over  in  the  Ontario  Grade  XIII  subjects  required  for  admission 
to  his  course  and  demonstrate  financial  need. 

Application  must  be  made  to  the  Registrar  of  the  University  by  May 
1st  on  the  regular  scholarship  application  form. 

JENKINS  SCHOLARSHIP 

The  Jenkins  Scholarship,  presented  by  Jenkins  Bros.,  Limited,  Mont- 
real, first  awarded  in  1925,  has  been  donated  to  continue  indefinitely. 

This  Annual  Scholarship,  of  the  value  of  Two  Hundred  Dollars,  is 
awarded  to  the  student  of  the  Third  Year  registered  in  any  course  of 
the  Faculty  who  has  the  highest  aggregate  of  percentages  for  the  First, 
Second,  and  Third  Years. 

Johnson’s  wax  scholarship 

S.  C.  Johnson  and  Son  Limited,  Brantford,  Ontario,  have  established 
a Scholarship  of  an  annual  value  of  $600  in  each  of  the  Second,  Third 
and  Fourth  Years  or  a total  possible  value  of  $1800. 

The  recipient  must: 

(а)  be  registered  in  Chemical  Engineering  in  the  years  in  which  the 
Scholarship  is  awarded  and  held; 

(б)  in  the  opinion  of  the  Council  be  the  most  promising  and  deserving 
member  of  the  class,  obtaining  Honours  in  the  final  examinations 
of  the  First  Year; 

{c)  in  his  Second  and  Third  Years,  maintain  academic  standing  satis- 
factory to  the  Council,  not  necessarily  Honours,  for  the  continued 
enjoyment  of  the  Scholarship. 

In  its  discretion  the  Council  may  recommend  the  award  of  any  portion 
of  the  Scholarship,  lost  by  the  original  recipient  by  failure  to  maintain 
satisfactory  academic  standing,  to  another  student  of  the  year(s)  in 
which  the  Scholarship  would  otherwise  have  been  enjoyed. 

The  first  award  was  made  on  the  results  of  the  annual  examinations 
written  in  April  1954.  It  is  not  tenable  with  any  other  Scholarship. 
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KIMBERLY-CLARK  CORPORATION  OF  CANADA  LIMITED  SCHOLARSHIPS 

Kimberly-Clark  Corporation  of  Canada  Limited  has  presented  two 
scholarships  of  a value  of  $500.00  each  and  each  scholarship  is  accom- 
panied by  a grant  of  $100.00  to  the  general  funds  of  the  University. 
The  Scholarships  are  awarded  on  the  annual  examinations  of  the  First 
and  Second  Years  and  one  scholarship  is  awarded  to  an  outstanding 
student  of  the  First  Year  and  one  to  an  outstanding  student  of  the 
Second  Year  as  indicated  by  the  examination  results  of  their  respective 
years.  Students  in  all  courses  of  the  First  and  Second  Years  are  eligible. 

The  First  awards  were  made  on  the  results  of  the  annual  examinations 
for  1957-58. 


THE  LEVER  BROTHERS  SCHOLARSHIPS 

Lever  Brothers  Limited  have  established  two  Scholarships  of  $300.00 
each  in  the  Department  of  Chemical  Engineering.  The  Scholarships  will 
be  awarded  to  a student  of  the  Second  Year  and  to  a student  of  the 
Third  Year  in  Chemical  Engineering  to  be  held  in  the  Third  and  Fourth 
Years  respectively.  The  award  is  based  on  outstanding  scholarship  at  the 
annual  examinations. 

The  first  awards  were  based  on  the  annual  examinations  of  1957. 

THE  LEONARD  FOUNDATION  SCHOLARSHIPS 

Leonard  Foundation  Scholarships  are  awarded  each  year  to  selected 
students  in  Universities  and  Colleges  across  Canada,  including  the  Uni- 
versity of  Toronto.  The  Trust  Deed  states:  “Preference  in  the  selection 
of  students  for  scholarships  shall  be  given  to  the  sons  and  daughters  re- 
spectively of  the  following:  {a)  clergymen,  {h)  school  teachers, 
(<:)  officers,  non-commissioned  officers  and  men,  whether  active  or  re- 
tired, who  have  served  in  His  Majesty’s  military,  naval  or  air  forces, 
{d)  graduates  of  the  Royal  Military  College  of  Canada,  {e)  members 
of  the  Engineering  Institute  of  Canada,  (/)  members  of  the  Mining  and 
Metallurgical  Institute  of  Canada.” 

All  applicants  must  be  nominated  by  a member  of  the  General  Com- 
mittee. The  latest  date  for  the  receiving  of  applications  is  March  31st, 
for  the  following  academic  year.  Further  information  regarding  the 
procedure  to  be  followed  in  applying  for  these  scholarships  may  be 
obtained  by  writing  to  Dr.  W.  E.  Taylor,  Honorary  Secretary,  The 
Leonard  Foundation,  c/o  Toronto  General  Trusts  Corporation,  253 
Bay  Street,  Toronto. 

THE  JOHN  WOLFE  MCCOLL  MEMORIAL  AWARDS 

These  six  awards,  two  of  which  are  open  to  students  in  the  Faculty  of 
Applied  Science  and  Engineering,  are  the  gift  of  the  estate  of  the  late 
John  Wolfe  McColl.  The  awards  have  a minimum  value  of  $250.00  and  a 
maximum  of  $750.00.  Applicants  must  have  obtained  First  Class  Honours 
at  the  final  examinations  of  the  preceding  year,  whether  Ontario  Grade 
XIII  or  at  the  University  of  Toronto,  demonstrate  financial  need  and  be 
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enrolled  or  undertake  to  enrol  in  either  Engineering  Physics  or  Chemical 
Engineering.  Students  seeking  first  admission  to  the  University  must 
submit  applications  for  an  award  to  the  Registrar  of  the  University  on  or 
before  May  1st.  Students  in  the  University  must  submit  applications  for 
an  award  to  the  Registrar  of  the  University  on  or  before  September  1st. 

THE  J.  A.  D.  MCCURDY  PRIZE 

The  J.  A.  D.  McCurdy  Prize  of  a value  of  $75.00  was  established  by 
the  trustees  of  a fund  created  by  the  members  of  the  Number  3 
Squadron,  University  Air  Training  Corps  (1941-44)  in  honour  of  John 
Alexander  Douglas  McCurdy,  a graduate  of  the  School  of  Practical 
Science,  who  “made  the  first  flight  in  Canada  on  February  23rd,  1909, 
with  a heavier-than-air  machine.” 

It  is  awarded  annually  to  the  student  registered  in  Third  Year,  Aero- 
nautics Option,  in  Engineering  Physics,  who,  taking  honours,  ranks 
highest  in  annual  examinations  of  the  Third  Year  in  the  subjects  related 
to  Aerodynamics. 

The  first  award  was  made  on  the  results  of  the  examinations  of  the 
Session  1953-54. 

THE  GARNET  W.  MGKEE-LACHLAN  GILCHRIST  SCHOLARSHIP  IN 
ENGINEERING  PHYSICS 

Mrs.  Garnet  W.  McKee  and  Professor  Lachlan  Gilchrist  each  con- 
tributed $1000.00  to  provide  for  a Scholarship  in  the  First  Year  of  the 
Course  in  Engineering  Physics.  The  value  of  the  Scholarship  is  the 
annual  income  from  the  capital  fund  and  is  awarded  to  the  student  who 
ranks  first  in  honours  at  the  annual  examinations  of  the  First  Year  in 
the  Course  in  Engineering  Physics.  If  for  any  reason  that  student  is 
ineligible  to  hold  the  Scholarship,  it  will  be  awarded  by  reversion  to  the 
student  ranking  second  in  honours  in  the  Course.  In  order  to  receive 
payment  the  winner  must  register  in  the  Second  Year  of  the  Course  in 
Engineering  Physics.  The  Scholarship  was  awarded  for  the  first  time  on 
the  results  of  the  annual  examinations  of  1947. 

THE  GARNET  W.  MCKEE-LACHLAN  GILCHRIST  GEOPHYSICS  SCHOLARSHIPS 

Financial  assistance  was  received  by  Professor  Lachlan  Gilchrist  of  the 
Department  of  Physics,  University  of  Toronto,  from  certain  organizations 
and  individuals  to  help  him  in  the  prosecution  of  his  research  work  in 
Geophysics.  With  the  consent  of  the  contributors,  the  unexpended  bal- 
ance of  these  gifts  was  transferred  by  Professor  Gilchrist  to  the  Board 
of  Governors  of  the  University  to  be  used  as  an  endowment  for  scholar- 
ships, two  of  which  were  established  in  the  Faculty  of  Applied  Science 
and  Engineering.  To  this  fund  have  been  added  additional  amounts 
received  from  the  estate  of  the  late  Garnet  W.  McKee  and  from  the 
Hollinger  Consolidated  Gold  Mines  Ltd.  They  are  awarded  by  the 
Senate,  on  the  recommendation  of  the  Council  of  the  Faculty  of  Applied 
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Science  and  Engineering.  The  first  awards  were  made  on  the  results  of 
the  Annual  Examinations  of  1941. 

The  First  Garnet  W.  M cKee-Lachlan  Gilchrist  Geophysics  Scholarship. 
This  scholarship,  of  the  annual  value  of  the  income  from  $4,000.00,  is 
awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engineering 
Physics  who  obtains  the  highest  aggregate  standing  at  the  examinations 
of  the  First  and  Second  Years  in  the  Course,  provided  always  that  the 
student  obtains  honour  standing  at  the  examinations  of  the  Second  Year. 

The  Second  Garnet  W.  McKee-Lachlan  Gilchrist  Geophysics  Scholar- 
ship. This  scholarship,  of  the  annual  value  of  the  income  from  $3,000.00 
is  awarded  to  the  student  in  the  Second  Year  in  the  Course  of  Engi- 
neering Physics  who,  of  those  students  who  elect  to  proceed  in  the  Third 
Year  in  the  Geophysics  Option  of  the  Course,  obtains  the  highest  aggre- 
gate standing  at  the  examinations  of  the  First  and  Second  Years,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  examina- 
tions of  the  Second  Year,  and  excluding  always  the  student  to  whom  the 
First  Lachlan  Gilchrist  Geophysics  Scholarship  has  been  awarded. 

If  in  any  year  there  is  no  student  who  has  fulfilled  the  conditions  as 
laid  down  for  the  Second  Lachlan  Gilchrist  Geophysics  Scholarship,  it 
shall  be  awarded  to  the  student  in  the  Second  Year  in  the  Course  in 
Engineering  Physics  who  obtains  the  second  highest  aggregate  standing 
at  the  examinations  of  the  First  and  Second  Years  of  that  Course,  pro- 
vided always  that  such  student  obtains  honour  standing  in  the  exami- 
nations of  the  Second  Year. 

THE  ALEXANDER  MACLEAN  SCHOLARSHIP 

This  scholarship  was  established  by  graduates  of  the  University  of 
Toronto  and  other  friends  in  honour  of  Professor  Alexander  MacLean, 
B.A.  (1908)  who  retired  in  1954.  The  scholarship,  of  the  value  of 
$250,  is  awarded  to  a student  in  the  Third  Year  of  Geological  Sciences, 
Faculty  of  Arts,  or  in  the  Third  Year  of  Applied  Geology,  Faculty  of 
Applied  Science  and  Engineering,  who,  obtaining  not  less  than  75% 
in  the  work  of  the  year,  obtains  the  highest  standing  in  the  geological 
subjects  common  to  the  two  courses. 

The  first  award  was  made  in  1955. 

MACLENNAN-MACLEOD  MEMORIAL  PRIZE 

The  Graduating  Class  of  1910  has  donated  an  annual  prize,  known  as 
“The  MacLennan-MacLeod  Memorial  Prize”,  in  memory  of  their  first 
Class  President,  George  MacLennan,  who  was  killed  in  action  in  France 
in  1917,  and  of  Doug.  MacLeod,  their  first  Secretary,  who  died  in 
France  in  1916  from  wounds  received  in  action. 

The  prize  is  awarded  to  the  First  Year  student  in  the  Faculty  of 
Applied  Science  and  Engineering  who  ranks  highest  in  Calculus  among 
those  who  obtain  standing  without  condition  at  the  annual  written  ex- 
aminations; or,  in  the  event  of  more  than  one  student  obtaining  equally 
high  rank  in  Calculus,  the  award  is  made  to  the  one  of  these  who  also 


148 


APPLIED  SCIENCE  AND  ENGINEERING 


has  the  highest  standing  in  some  other  subject  common  to  the  com- 
petitors, such  as  Analytical  Geometry,  such  subject  to  be  determined  by 
the  Council  of  the  Faculty. 

An  award  will  not  be  made  in  any  year  in  which,  in  the  opinion  of 
the  Council,  no  student  obtains  a sufficiently  high  standing  in  Calculus 
to  merit  the  award.  If  in  any  year  no  award  is  made,  a second  award 
will  be  available  in  a subsequent  year. 


CHARLES  GORDON  MANNING  PRIZE 

The  Charles  Gordon  Manning  Prize  was  established  by  a bequest 
under  the  Will  of  the  late  Jennie  Manning  in  the  amount  of  Five  Hun- 
dred Dollars  ($500),  the  annual  income  from  which  is  to  be  used  to  buy 
books  for  the  winner  of  the  Prize. 

The  recipient  must  be  enrolled  in  the  Second  Year  of  a course  offered 
by  the  Faculty  of  Applied  Science  and  Engineering  and,  in  the  opinion 
of  the  Council,  rank  second  to  the  student  awarded  the  Harvey  Aggett 
Memorial  Scholarship  in  the  considerations  specified  for  the  award  of 
that  Scholarship,  namely,  obtaining  honours  in  his  final  examinations 
and  being  one  of  the  first  three  in  his  year  by  his  standing  at  those 
examinations  relative  to  the  pass  requirements  in  his  Department  and 
being  “adjudged  highest  of  the  three  in  general  student  activities  and 
service  in  the  University  during  his  period  of  attendance.” 

The  first  award  was  made  on  the  results  of  the  Annual  Examinations 
of  1954. 


MARSLAND  ENGINEERING  LIMITED  SCHOLARSHIP 

The  Marsland  Engineering  Limited  Scholarship,  the  gift  of  Marsland 
Engineering  Limited,  has  a value  of  Five  Hundred  Dollars.  It  is  awarded 
to  the  student  who,  having  been  granted  a Dominion-Provincial  Student 
Aid  Bursary  in  his  First  Year,  is  registered  in  Mechanical  or  Electrical 
Engineering  and  obtains  the  highest  average  percentage  of  marks,  with 
honours,  at  the  annual  examination  of  the  First,  Second  or  Third  Years 
in  the  session  in  which  the  award  is  made. 

The  first  award  was  made  at  the  annual  examinations  of  1954. 


MASSEY-FERGUSON  LIMITED  SCHOLARSHIPS 

Massey-Ferguson  Limited  has  established  two  scholarships  each  of  an 
annual  value  of  $250.00,  to  be  awarded  on  the  recommendation  of 
the  Council  of  the  Faculty  of  Applied  Science  and  Engineering  to  stu- 
dents registered  in  the  Fourth  Year  of  the  Courses  in  Mechanical  Engi- 
neering or  Engineering  and  Business.  In  making  the  award  academic 
achievement,  financial  need,  extra-curricular  activities  and  such  other 
factors  as  may  be  deemed  appropriate  will  be  taken  into  consideration. 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  15th  October. 
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THE  W.  G.  MILLAR  MEMORIAL  SCHOLARSHIP 

The  W.  G.  Miliar  Memorial  Scholarship  is  presented  by  Marsh  and 
McLennan,  Limited,  of  an  annual  value  of  $250.00,  in  memory  of  the 
late  Mr.  W.  G.  Millar,  a member  of  the  Class  of  1914  in  Civil  Engi- 
neering. The  Scholarship  will  be  awarded  to  a student  entering  the 
Third  Year  in  Mining  Engineering,  on  the  recommendation  of  the  Head 
of  the  Department  of  Mining  Engineering. 

The  award  will  be  made  on  the  following  basis: 

{a)  In  addition  to  mental  capacity,  the  student  must  show  leader- 
ship ability  and  give  promise,  through  his  activities,  of  becoming  a 
worthwhile  influence  in  the  affairs  of  the  profession  and  the  community. 

(b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

(c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 

month  of  the  opening  of  the  academic  year. 

MOBIL  OIL  OF  CANADA,  LIMITED,  SCHOLARSHIP 

Mobil  Oil  of  Canada  Limited  has  donated  a scholarship  of  the  annual 
value  of  $500.00,  tenable  in  the  graduating  year  of  either  Geological 
Sciences,  Faculty  of  Arts  or  Applied  Geology,  Faculty  of  Applied  Science 
and  Engineering.  The  award  is  based  on  academic  performance  in  the 
first  three  years.  Good  character,  personality,  breadth  of  influence,  initia- 
tive, willingness  to  assume  responsibility  and  ability  to  co-operate  with 
associates  may  be  taken  into  consideration. 

Application  is  not  required. 

JAMES  L.  MORRIS  MEMORIAL  PRIZE 

The  James  L.  Morris  Memorial  Prize  is  the  gift  of  Mrs.  J.  H.  Craig 
and  Mr.  J.  R.  Morris,  K.C.,  in  memory  of  their  father,  James  L.  Morris, 
C.E.,  O.L.S.,  D.Eng.,  the  first  graduate  of  the  School  of  Practical 
Science,  who  died  in  1946  after  a distinguished  career.  Graduating  in 
Civil  Engineering  in  1881  as  the  sole  member  of  his  class.  Dr.  Morris 
engaged  in  railway  work  for  some  time,  first  as  an  engineer  and  then  as 
a contractor.  For  43  years  he  conducted  a successful  civil  engineering 
practice  in  Pembroke,  Ontario,  involving  important  undertakings  in  the 
field  of  municipal,  power  and  bridge  work. 

This  Prize,  of  the  value  of  the  annual  income  from  $3,000.00,  is 
awarded  annually  to  the  student  in  the  Second  Year  in  the  Course  in 
Civil  Engineering  who  obtains  the  highest  aggregate  percentage  at  the 
annual  examinations  of  the  First  and  Second  Years  of  the  course,  pro- 
vided always  that  the  student  obtains  honour  standing  at  the  Examina- 
tions of  the  Second  Year. 

SPRUCE  FALLS  POWER  AND  PAPER  COMPANY  LIMITED  SCHOLARSHIPS 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
four  Scholarships  of  a value  of  $400.00  each,  two  in  the  Second  Year 
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and  two  in  the  Third  Year.  They  are  awarded  on  the  results  of  the 
Annual  Examinations  of  the  Second  and  Third  Years  to  the  students 
who  obtain  honour  standing  at  the  examinations  of  their  respective  years 
and  are  open  to  students  in  all  courses  in  the  Faculty,  The  first  awards 
were  made  on  the  results  of  the  examinations  of  1951. 

Each  scholarship  carries  a grant  of  $150  to  the  University  General 
Funds. 


NORTHERN  ELECTRIC  UNDERGRADUATE  SCHOLARSHIP 

The  Northern  Electric  Company  Limited  have  established  a Scholar- 
ship in  the  Faculty  of  Applied  Science  and  Engineering  and  the  Faculty 
of  Arts  of  an  annual  value  of  $500.00.  In  this  Faculty  the  scholar  must 
be  registered  in  the  Second  or  Third  Year  of  Electrical  Engineering, 
Mechanical  Engineering,  Engineering  Physics  or  Engineering  and  Busi- 
ness. He  must  also  (a)  be  a Canadian  citizen  or  landed  immigrant  and 
(b)  have  a minimum  of  75%  or  its  equivalent  in  the  previous  annual 
examinations,  in  this  or  another  recognized  University. 

The  award  is  made  alternately  in  the  two  faculties,  the  first  in  the 
Faculty  of  Arts  in  1959  and  in  the  Faculty  of  Applied  Science  and  En- 
gineering in  1960  and  in  a similar  manner  thereafter.  Application  is  not 
required. 

THE  ONTARIO  HOCKEY  ASSOCIATION  WAR  MEMORIAL  SCHOLARSHIP 

The  Ontario  Hockey  Association  War  Memorial  Scholarship,  the  gift 
of  the  Ontario  Hockey  Association,  is  to  be  awarded  annually  at  the 
Grade  XIII  examination  to  a man  student  who  has  served  overseas  with 
the  Canadian  forces,  or  to  a student  who  is  the  son  or  daughter  of  one 
who  has  so  served. 

The  value  of  this  scholarship  is  $100  in  cash,  with  an  allowance  of  the 
same  amount  on  the  tuition  fee  for  each  session. 

In  determining  the  award  of  the  scholarship,  the  academic  qualifica- 
tions of  the  candidate  shall  be  first  taken  into  account,  provided  always 
that  no  candidate  shall  be  eligible  for  an  award  who  has  not  met  all  the 
conditions  required  by  the  University  of  candidates  for  admission  scholar- 
ships generally;  but,  cceteris  paribus,  the  award  shall  be  made  to  a stu- 
dent who  is  in  proved  need  of  assistance. 

The  award  shall  be  made  by  the  Senate  of  the  University  upon  the 
report  of  a committee  to  be  appointed  by  the  Senate,  upon  which  com- 
mittee there  shall  be  always  one  member  of  the  Staff  of  the  University 
who  shall  be  deemed  to  be  the  representative  of  the  Association. 

Candidate  shall  make  application  not  later  than  May  1st  on  the 
special  form  to  be  obtained  from  the  Registrar  of  the  University. 

ONTARIO  MUNICIPAL  ELECTRIC  ASSOCIATION 
BURSARY 

District  No.  4 of  the  Ontario  Municipal  Electric  Association  has 
provided  a Bursary  of  $300.00  in  the  Faculty  of  Applied  Science  and 
Engineering. 
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An  applicant  for  the  Bursary  must: 

(a)  be  registered  in  the  Four  Year,  Electrical  Engineering 

(b)  have  good  academic  standing 

(c)  be  in  need  of  financial  assistance 

Application  should  be  made  to  the  Secretary  of  the  Faculty  not  later 
than  October  15th. 


ORENDA  ENGINES  SCHOLARSHIPS 

Orenda  Engines  Limited  have  donated  three  scholarships  each  of  a 
value  of  Five  Hundred  Dollars,  awarded  annually  to  students  completing 
the  First,  Second  and  Third  Years  respectively  in  Civil,  Mechanical, 
Chemical,  Electrical  and  Metallurgical  Engineering,  Engineering  and 
Business,  and  Engineering  Physics.  These  scholarships  are  awarded 
to  students  with  high  academic  standing  and  in  cases  of  close 
competition,  preference  will  be  given  to  the  student  who  indicates  that 
he  possesses  initiative  and  leadership  qualities  and  that  he  will  be  a 
credit  to  his  profession  after  graduation. 

A grant-in-aid  of  $300.00  to  the  University  accompanies  each 
scholarship. 

This  award  may  be  held  with  other  awards  provided  that  the  mone- 
tary value  of  the  other  awards  does  not  exceed  One  Hundred  Dollars. 
The  first  award  was  made  in  the  Session  1955-56. 

PAULIN  MEMORIAL  SCHOLARSHIP 

The  Paulin  Memorial  Scholarship,  provided  through  the  generosity  of  the 
late  Mr.  Fred  W.  Paulin,  a graduate  of  the  Faculty  in  1907,  was  established 
in  memory  of  his  brother,  John  Cameron  Paulin,  a student  in  Mining 
Engineering,  who  was  fatally  injured  in  1906  during  a football  practice. 
The  Scholarship  which  has  a value  of  $300.00,  is  awarded  on  the  recom- 
mendation of  the  Department  of  Mining  Engineering  to  a student  regis- 
tered in  Mining  Engineering,  who  has  successfully  completed  the  work 
of  the  First  Year. 

The  award  is  made  on  the  following  bases: 

{a)  academic  proficiency. 

(5)  qualities  necessary  for  the  development  of  leadership,  such  as 
ambition,  initiative,  resourcefulness  and  strength  of  character. 

(c)  he  must  continue  his  studies  in  Mining  Engineering  during  the 
following  session. 

The  first  award  was  made  for  the  Session  1951-52. 

PROCTER  AND  GAMBLE  BURSARY  PLAN 

Procter  and  Gamble  Bursaries,  the  gift  of  the  Procter  and  Gamble 
Company  of  Canada,  are  awarded  annually  to  students  in  all  years. 
Applicants  must  have  at  least  Second  Class  Honours  or  better  in  the  final 
examinations  of  the  preceding  year  and  demonstrate  financial  need. 
Applications  must  be  submitted  to  the  Registrar  of  the  University  on  or 
before  December  1st. 
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ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE  PROVINCE  OF  ONTARIO 
ADMISSION  SCHOLARSHIP 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  an  Admission  Scholarship  in  Engineering  of  the  value  of 
$500.00,  awarded  for  the  Session  1953-54  at  Queen’s  University  and  for 
the  Session  1954-55  at  the  University  of  Toronto  and  thereafter  alter- 
nately at  each  University.  It  is  awarded  by  the  Senate  on  the  recom- 
mendation of  the  Council  of  the  Faculty  of  Applied  Science  and  Engi- 
neering to  the  candidate  who  obtains  the  highest  average  percentage  in 
the  subjects  of  Grade  XIII  prescribed  for  admission  to  the  Faculty  of 
Applied  Science  and  Engineering;  applicants  are  required  to  write  the 
Problems  paper  for  Scholarship  candidates,  but  the  standing  on  this 
paper  will  be  used  only  as  auxiliary  information.  In  order  to  qualify  for 
the  scholarship  a candidate  must  at  one  Scholarship  examination  obtain 
an  average  of  at  least  seventy-five  per  cent,  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  and  must  register  in  the  Faculty 
of  Applied  Science  and  Engineering.  The  scholarship  will  not  be  awarded 
to  a student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more 
than  five  years  in  a Secondary  School  or  its  equivalent  unless  he  can 
show  evidence  satisfactory  to  the  Council  that  his  attendance  has  been 
extended  beyond  the  period  specified  for  reasons  beyond  his  control. 
This  scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Successive  awards  will  be  made  in  1956  and  every  second  year  there- 
after. Application  must  be  made  to  the  Registrar  before  May  1st. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  SCHOLARSHIPS 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
offers  Scholarships  of  a value  of  $250.00  in  each  of  the  First,  Second  and 
Third  Years  in  the  Faculty  of  Applied  Science  and  Engineering  in  any 
course,  to  the  students  who,  taking  Honours,  obtain  the  highest  standing 
in  the  work  of  their  respective  years. 

These  scholarships  will  not  be  awarded  to  students  who  hold  other 
scholarships. 

PROFESSIONAL  ENGINEERS  GOLD  MEDAL 

The  Association  of  Professional  Engineers  of  the  Province  of  Ontario 
has  established  in  the  Faculty  of  Applied  Science  and  Engineering  an 
award  in  the  form  of  a gold  medal  accompanied  by  a gift  of  technical 
books  of  an  approximate  value  of  fifty  dollars.  The  award  will  be  made 
to  the  student  of  the  final  undergraduate  year  in  any  course  who,  taking 
honours,  obtains  the  highest  weighted  average  percentage  in  the  practi- 
cal work  and  written  examinations  of  the  year. 

RANSOM  SCHOLARSHIP  IN  CHEMICAL  ENGINEERING 

The  Ransom  Scholarship  in  Chemical  Engineering  is  presented  by 
A.  C.  Ransom,  Esq.,  of  Toronto,  for  the  purpose  of  encouraging  and 
giving  financial  assistance  to  students  who  choose  the  field  of  Chemical 
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Engineering.  This  donation,  consisting  of  $5,000,  provides  for  a per- 
petual scholarship  of  an  annual  amount  such  as  will  be  derived  from 
the  income  of  this  sum.  The  first  award  was  made  on  the  results  of  the 
annual  examinations  of  1938. 

The  scholarship  will  be  awarded  annually  to  the  student  registered  in 
the  Course  in  Chemical  Engineering  who  obtains  the  highest  aggregate 
percentage  of  marks  in  the  examinations  of  the  First  Year.  The  scholar- 
ship will  be  paid  to  the  winner  only  if  he  proceeds  to  take  his  Second 
Year  in  the  Course  in  Chemical  Engineering  in  the  University  of 
Toronto. 


THE  RHODES  SCHOLARSHIP 

The  Rhodes  Trustees  offer  for  award  in  the  Province  of  Ontario  two 
out  of  ten  of  the  Rhodes  Scholarships  for  Canadians,  each  of  the  basic 
value  of  £400  a year  but  temporarily  increased  to  £500.  They  are  tenable 
ordinarily  for  two  years  at  the  University  of  Oxford.  A third  year  given 
conditionally  at  Oxford  or  elsewhere  abroad  may  be  authorized  in  proper 
cases. 

Each  candidate  must  be  a British  subject  with  at  least  five  years 
domicile  in  Canada  and  unmarried;  he  must  have  passed  his  nineteenth 
but  not  his  twenty-fifth  birthday  on  October  1st  of  the  year  for  which 
he  is  elected;  he  must  have  completed  the  first  year  and  have  entered 
upon  the  second  year  of  his  course  at  a Canadian  university  at  the  time 
of  application. 

A candidate  may  apply  either  for  the  province  in  which  he  has  his 
private  home  or  residence,  or  for  the  province  in  which  he  has  taken  his 
university  course. 

In  that  section  of  the  will  in  which  he  defined  the  general  type  of 
scholar  he  desired,  Mr.  Rhodes  mentioned  four  groups  of  qualities,  the 
first  two  of  which  he  considered  most  important: 

(1)  Literary  and  scholastic  attainments; 

(2)  Qualities  of  manhood,  truth,  courage,  devotion  to  duty,  sym- 
pathy, kindliness,  unselfishness,  and  fellowship; 

(3)  Exhibition  of  moral  force  of  character  and  of  instincts  to  lead 
and  to  take  an  interest  in  his  fellows; 

(4)  Physical  vigour,  as  shown  by  fondness  for  and  success  in  outdoor 
sports. 

Some  definite  quality  of  distinction,  whether  in  intellect,  character  or 
personality,  or  in  any  combination  of  these,  is  the  most  important  re- 
quirement. Financial  need  does  not  receive  special  consideration. 

Forms  of  application  and  full  information  regarding  these  scholarships 
may  be  obtained  from  D.  R.  Michener,  Esq.,  Q.C.,  5 Rosedale  Road, 
Toronto  5,  General  Secretary  for  the  Rhodes  Scholarships  in  Canada  or 
from  A.  B.  Harvey,  Esq.,  Q.C.,  c/o  Law  Society  of  Upper  Canada, 
Osgoode  Hall,  secretary  of  the  Ontario  Selection  Committee,  or  from 
the  University  Registrar.  Selection  is  made  in  December  each  year  for 
the  scholarships  for  the  year  following.  Application  must  be  made  to  Mr. 
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Harvey  or  the  appropriate  provincial  secretary  on  or  before  Novem- 
ber 1st. 

R.C.E.  MEMORIAL  SCHOLARSHIP 

The  Memorial  Fund  Committee  of  the  Royal  Canadian  Engineers  has 
established  the  R.C.E.  Memorial  Scholarship  of  a value  of  One  Hundred 
and  Twenty-five  Dollars,  open  to  students  who  have  successfully  com- 
pleted their  second  to  last  year  in  the  Faculty  of  Applied  Science  and 
Engineering  or  the  School  of  Architecture. 

A candidate  must  be 

(a)  a member  in  good  standing  of  the  Canadian  Officers  Training 
Corps  and  have  successfully  completed  one  summer  season’s 
training 

or 

(b)  an  ex-member  of  the  Canadian  Officers  Training  Corps  who  has 
successfully  completed  his  three  years  of  C.O.T.C.  training 

or 

(c)  a member  of  the  Canadian  Army  (Regular)  attending  University 
under  the  Regular  Officers  Training  Plan. 

Selection  is  made  on  the  basis  of  academic  standing  and  of  qualities 
of  leadership. 

Application  forms  may  be  obtained  at  the  C.O.T.C.  Orderly  Room, 
119  St.  George  St. 

FREDERICK  W.  SCHUMACHER  SCHOLARSHIP 

The  Frederick  W.  Schumacher  Scholarship  has  been  established  in  the 
Faculty  of  Applied  Science  and  Engineering  and  in  the  Faculty  of  Arts 
under  a bequest  of  the  late  Frederick  W.  Schumacher.  It  has  a value 
of  the  income  from  the  fund.  The  scholar  must  (a)  be  enrolled  in 
the  Second,  Third  or  Fourth  years  in  Mining  Engineering  or  Applied 
Geology  in  the  Faculty  of  x\pplied  Science  and  Engineering  or  in 
Physics  and  Geology  or  Geological  Sciences  in  the  Faculty  of  Arts  and 
(b)  must  have  high  academic  standing. 

Applications  must  be  submitted  to  the  University  Registrar  not  later 
than  October  15th. 

THE  SCOTTISH  RITE  MASONS*  BURSARY 

The  Scottish  Rite  Masons’  Bursary,  the  gift  of  the  Scottish  Rite 
Masons  of  Toronto,  of  the  value  of  $150  is  awarded  to  a student  enrolled 
in  the  Second  Year  who  is  a member  of  the  Masonic  Order,  or  a son, 
brother,  nephew,  daughter,  sister  or  niece  of  a member  of  the  Masonic 
Order.  Consideration  will  be  given  to  financial  need  and  academic  stand- 
ing. Evidence  of  connection  with  the  Masonic  Order  and  information 
regarding  financial  need  must  be  given  with  the  application  which  must 
be  submitted  to  the  Secretary  of  the  Faculty. 

“second  mile  engineer”  AWARD 

Inspired  by  an  address  of  President  William  E.  Wickenden  of  Case 
School  of  Applied  Science,  Cleveland,  called  “The  Second  Mile”,  which 
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was  based  on  the  text  from  the  Sermon  on  the  Mount,  “whosoever  shall 
compel  thee  to  go  one  mile,  go  with  him  twain”,  the  Glass  of  1935  has 
established  the  “Second  Mile  Engineer”  Award.  It  is  the  desire  of  the 
donors  to  encourage  students  to  participate  in  activities  outside  the 
confines  of  their  technical  training  and  to  interest  themselves  in  the 
more  liberal  subjects  of  the  curriculum.  The  value  of  the  award  is 
$100.00  and  is  given  to  a student  in  his  final  year. 

An  eligible  group  is  chosen  from  those  who  have  taken  a prominent 
part  in  the  affairs  of  the  Faculty,  either  as  office  holders  or  in  athletics. 
In  making  the  award  consideration  is  given  to  academic  standing,  with 
special  emphasis  on  the  candidate’s  attainments  in  the  cultural  and 
humanistic-social  studies.  The  subjects  which  are  stressed  are  English  and 
Political  Science  of  the  First  Year;  Economics  of  the  Second  Year;  and 
Modern  World  History  of  the  Third  Year. 

Particulars  are  furnished  each  session  by  the  Glass  of  1935. 


THE  SIMPSON-SEARS  LIMITED  (NORTHERN  ONTARIO)  SCHOLARSHIPS 

These  scholarships,  the  gift  of  Simpson-Sears  Limited,  are  open  only 
to  students  of  the  Gopper  Gliff  High  School,  The  Sudbury  High  and 
Technical  Schools,  the  Sturgeon  Falls  High  School,  the  North  Bay  Gol- 
legiate  Institute  and  Vocational  School,  the  Kapuskasing  High  School 
and  all  the  Secondary  Schools  along  the  Ontario  Northland  Railway.  A 
scholarship  of  the  value  of  $100  is  available  for  each  of  the  schools 
mentioned  and  an  additional  sum  of  $50  will  be  given  to  the  student 
who  obtains  the  highest  percentage  of  the  nine  papers  of  Grade  XIII 
selected  in  accordance  with  the  regulations. 

No  scholarship  will  be  awarded  unless  the  candidate  is  in  actual 
attendance  in  one  of  the  colleges  or  faculties  of  the  University  and  main- 
tains a uniformly  high  standard  to  the  satisfaction  of  the  donors  of  the 
scholarships. 

Application  for  these  scholarships  must  be  sent  not  later  than  May 
15th,  to  the  Principal  of  the  North  Bay  Gollegiate  Institute  and  Voca- 
tional School,  from  whom  further  information  may  be  obtained  regard- 
ing conditions  of  award. 


SMITH  AND  STONE  LIMITED  BURSARIES 

Smith  and  Stone  Limited,  Georgetown,  Ontario,  have  provided  five 
Bursaries,  each  of  a possible  value  of  $600  and  each  payable  at  the  rate 
of  $150  per  year  to  assist  deserving  students  from  the  Georgetown  High 
School. 

The  award  is  made  annually  by  the  Senate  on  the  recommendation  of 
the  Gouncil  of  the  Faculty  to  a student: 

(a)  who  attended  Georgetown  High  School  for  at  least  2 years  and 
is  recommended  by  the  Principal; 

(b)  who  has  met  in  full  the  admission  requirements  of  the  Faculty, 
first  class  honours  not  being  a requirement. 
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To  be  eligible  for  continued  enjoyment  of  the  Bursary  the  holder  must 
maintain  satisfactory  academic  standing  but  not  required  to  obtain 
honour  standing. 

The  award  was  offered  for  the  first  time  in  the  Session  1952-53. 


THE  WILLIAM  STORRIE  MEMORIAL  SCHOLARSHIPS 
IN  CIVIL  ENGINEERING 

Three  Scholarships  have  been  established  by  Mrs.  William  Storrie  in 
memory  of  her  husband,  the  late  William  Storrie,  a Consulting  Engineer 
on  many  municipal  projects  in  Canada  and  for  several  years  a special 
lecturer  in  the  Faculty  of  Applied  Science  and  Engineering,  for  students 
in  Civil  Engineering,  as  follows: 

(a)  Of  a value  of  $100.00  to  the  student  completing  his  Second 
Year  in  Civil  Engineering  with  the  highest  aggregate  stand- 
ing in  the  subjects  of  Calculus,  Engineering  Chemistry, 
Mechanics  of  Materials,  and  Surveying. 

(b)  Of  a value  of  $100.00  to  the  student  completing  his  Third 
Year  in  Civil  Engineering  with  the  highest  aggregate  stand- 
ing in  the  subjects  of  Cements  and  Concrete,  Structural  En- 
gineering, Engineering  Problems  and  Drawing,  and  Hydraulics. 

(c)  Of  a value  of  $200.00  to  the  student  completing  his  Fourth 
Year  in  Civil  Engineering  with  the  highest  aggregate  standing 
in  the  subjects  of  Hydraulics,  Municipal  Administration  and 
Contracts,  Sanitary  Engineering,  and  Thesis  and  Public 
Speaking. 

In  all  cases  the  candidates  shall  have  demonstrated  qualities  of  in- 
tegrity and  shown  promise  of  leadership  in  their  profession. 

The  first  awards  were  made  for  the  Session  1956-57. 


students’  administrative  council  admission  scholarship 

The  Students’  Administrative  Council  Admission  Scholarship  of  the 
annual  value  of  $300,  the  gift  to  a student  who  {a)  resides  within  the 
District  of  Manitoulin,  or  within  that  part  of  the  Province  of  Ontario 
which  lies  north  of  the  forty-sixth  parallel  of  latitude  excluding  the  cities 
of  North  Bay,  Sudbury,  Sault  Ste.  Marie,  Port  Arthur  and  Fort  Wil- 
liam; (6)  obtains  the  highest  average  standing  in  first  class  honours  in 
the  nine  papers  of  Grade  XIII  prescribed  for  admission  to  the  course 
which  he  desires  to  enter:  and  (c)  who  enrols  in  one  of  the  following 
faculties:  Medicine,  Applied  Science  and  Engineering,  Forestry,  Dent- 
istry, in  the  School  of  Architecture,  or  in  the  Four-Year  Course  leading 
to  the  degree  of  Bachelor  of  Science  in  Pharmacy. 

The  scholarship  is  tenable  for  two  years  provided  that  the  holder 
obtains  an  average  of  at  least  sixty-six  per  cent,  at  the  annual  examina- 
tions of  the  First  Year.  Application  must  be  made  to  the  University 
Registrar  not  later  than  May  1st. 
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THE  TRANE  COMPANY  OF  CANADA  LIMITED  PRIZE 

The  Trane  Company  of  Canada  Limited  has  established  an  annual 
Prize  of  $200.00  in  the  Faculty  of  Applied  Science  and  Engineering. 
The  recipient  may  be  registered  in  the  Fourth  Year  in  any  course  and 
the  Prize  will  be  awarded  for  the  best  Thesis  on  air-conditioning  or 
refrigeration,  either  for  comfort  cooling  or  industrial  use. 

This  award  is  tenable  with  other  awards  in  the  gift  of  the  Senate. 
Application  is  not  required. 


EDITH  TYRRELL  MEMORIAL  BURSARY 

The  Women’s  Association  of  the  Mining  Industry  of  Canada  has  pre- 
sented this  Bursary,  having  the  value  of  Five  Hundred  Dollars,  an- 
nually, commencing  in  1939,  and  named  in  memory  of  their  founder 
and  first  president,  Mrs.  Edith  Tyrrell.  A medal  donated  by  Dr.  Tyrrell 
accompanies  the  Bursary.  The  Bursary  is  awarded  to  a student  entering 
the  Third  or  Fourth  Year  in  the  Course  in  Mining  Engineering,  Metal- 
lurgical Engineering,  or  Applied  Geology;  it  may  be  awarded  two  years 
in  succession  to  the  same  student,  but  will  usually  be  awarded  at  the 
beginning  of  the  Third  Year.  The  award  will  be  made  by  a special  com- 
mittee appointed  by  the  Association  on  the  following  basis: 

{a)  In  addition  to  mental  capacity,  the  student  must  show  leadership 
ability  and  give  promise,  through  his  activities,  of  becoming  a worthwhile 
influence  in  the  affairs  of  the  profession  and  the  community. 

[b)  While  attention  is  given  to  scholastic  ability,  as  evidenced  by  his 
academic  standing,  it  is  not  the  governing  factor.  He  must,  however, 
stand  in  the  top  quarter  of  his  class. 

{c)  Special  consideration  is  given  to  financial  need. 

Application  must  be  made  to  the  Secretary  of  the  Faculty  within  one 
month  of  the  opening  of  the  academic  year. 


S.  UBUKATA  FUND 

The  S.  Ubukata  Fund  for  Japanese  Students,  the  gift  of  the  late  S. 
Ubukata,  provides  for  the  establishment  of  scholarships,  bursaries,  medals, 
prizes,  and  loans  for  students  from  Japan  proper  attending  the  Univer- 
sity of  Toronto  or  one  of  its  federated  or  affiliated  colleges.  An  applicant 
for  a scholarship,  bursary  or  loan  must  be  in  good  standing  and  have 
completed  the  first  year  of  the  work  of  the  faculty  or  department  in 
which  he  is  registered.  An  occasional  student  must  obtain  a certificate 
from  the  head  of  the  college  or  dean  of  the  faculty  concerned  that  full 
time  is  being  devoted  to  his  or  her  studies.  A student  is  not  eligible  who 
is  at  the  time  in  receipt  of  aid  or  support  from  any  other  institution, 
religious  or  otherwise,  in  this  country  or  in  Japan  or  who  already  holds 
a scholarship  or  fellowship  in  the  University.  Application  must  be  made 
to  the  University  Registrar  on  or  before  December  1st. 
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UNIVERSITY  OF  TORONTO  ALUMNI  ASSOCIATION  WAR  MEMORIAL 
SCHOLARSHIPS  OR  AWARDS 

Six  scholarships  and  awards,  each  of  the  value  of  $200.00  will  be 
granted  in  1960-61  by  the  Alumni  Association  from  the  War  Memorial 
Scholarship  Fund  to  students  registered  in  the  Faculty  of  Applied 
Science  and  Engineering. 

The  general  basis  on  which  scholarships  or  awards  may  be  granted 
will  be  as  follows:  (a)  standing  in  course  of  studies;  (b)  relationship 
to  active  service  in  the  armed  forces  of  Canada;  {c)  need  of  financial 
assistance;  (d)  merit  shown  by  participation  and  interest  in  extra-cur- 
ricular undergraduate  activities  of  the  University;  (e)  such  other 
qualifications  as  may  commend  themselves  to  the  Alumni  Association. 

Information  regarding  these  scholarships  and  awards  may  be  obtained 
from  The  University  of  Toronto  Alumni  Association,  18  Willcocks  Street, 
to  whom  application  must  be  made  before  March  1st. 

UNIVERSITY  NAVAL  TRAINING  DIVISION  BURSARIES 

The  University  Naval  Training  Division  Bursaries,  the  gift  of  the 
University  Naval  Training  Division,  are  of  the  value  of  $100  each.  As 
many  as  three  bursaries  may  be  awarded  in  each  session;  if  fewer  than 
three  are  awarded  those  not  awarded  may  be  given  in  a subsequent 
session.  A candidate  must  be  registered  in  the  University  for  a full-time 
course  leading  to  a diploma  or  degree  and  must  be  at  the  time  of  the 
award  a member  of  one  of  the  recognized  military  training  units  within 
the  University.  Application  must  be  made  to  the  University  Registrar 
before  the  end  of  November. 

UNIVERSITY  OF  TORONTO  GENERAL  BURSARIES 

The  Board  of  Governors  has  established  a fund  to  provide  bursaries 
for  deserving  students  who  without  financial  assistance  cannot  continue 
their  formal  education.  Further  information  may  be  obtained  from  the 
Secretary  of  the  Faculty. 

MONTREAL  BRANCH UNIVERSITY  OF  TORONTO  ALUMNI 

ASSOCIATION  BURSARIES 

The  Montreal  Branch  of  the  University  of  Toronto  Alumni  Associa- 
tion offers  Bursaries  to  students,  undergraduate  or  graduate  from  the 
Montreal  area.  Apply  to  the  President  of  the  University  of  Toronto 
Alumni  Association  or  to  Mr.  A.  L.  Stewart,  B.A.Sc.,  1980  Claremont 
Avenue,  Montreal. 

THE  U.T.S.  ENGINEERING  SCHOLARSHIP 

The  U.T.S.  Engineering  Scholarship,  the  gift  of  R.  A.  Bryce,  Esq.,  of 
the  value  of  $250.  The  scholarship  will  be  awarded  by  a committee  of 
the  Staff  of  the  University  of  Toronto  Schools  to  a student  of  the  Schools 
who  has  completed  the  requirements  for  admission  to  and  enrols  in  the 
Faculty  of  Applied  Science  and  Engineering. 
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WALLBERG  ADMISSION  SCHOLARSHIPS 

Two  admission  scholarships,  each  of  a value  of  $500.00  are  awarded 
annually  from  the  income  from  the  Wallberg  Bequest  on  the  recom- 
mendation of  the  Council  of  the  Faculty  to  the  two  candidates  who 
obtain  the  highest  average  percentage  in  the  subjects  of  Grade  XIII 
prescribed  for  admission  to  the  Faculty  of  Applied  Science  and  Engi- 
neering; applicants  are  required  to  write  the  Problems  paper  for  Scholar- 
ship candidates,  but  the  standing  on  this  paper  will  be  used  only  as 
auxiliary  information.  In  order  to  qualify  for  the  scholarship  a candidate 
must  at  one  Scholarship  examination  obtain  an  average  of  at  least 
seventy-five  per  cent,  in  the  subjects  of  Grade  XIII  prescribed  for  ad- 
mission to  the  Faculty  and  must  register  in  the  Faculty  of  Applied 
Science  and  Engineering.  The  scholarship  will  not  be  awarded  to  a 
student  who  has  spent  more  than  one  year  in  Grade  XIII  or  more  than 
five  years  in  a Secondary  School  or  its  equivalent  unless  he  can  show 
evidence  satisfactory  to  the  Council  that  this  attendance  has  been  ex- 
tended beyond  the  period  specified  for  reasons  beyond  his  control.  This 
scholarship  is  not  tenable  with  any  other  Admission  scholarship. 

Applications  must  be  submitted  to  the  Registrar  on  the  prescribed 
form  by  May  1st. 

WALLBERG  UNDERGRADUATE  SCHOLARSHIPS 

These  scholarships,  four  in  number,  of  the  value  of  $500.00  each,  de- 
rived from  the  Wallberg  Bequest,  are  awarded  annually;  two  to  students 
ranking  first  and  second  respectively  at  the  annual  examinations  of  the 
First  Year;  one  to  the  student  ranking  first  at  the  annual  examinations 
of  the  Second  Year;  and  one  to  the  student  ranking  first  at  the  annual 
examinations  of  the  Third  Year. 

Any  holder  of  one  of  these  scholarships  may  not  hold  other  awards 
listed  in  the  Calendar  with  an  asterisk.  The  awards  were  first  made  on 
the  result  of  the  annual  examination  of  1947. 

WILLIAM  R.  WORTHINGTON  MEMORIAL  SCHOLARSHIP 

The  William  R.  Worthington  Memorial  Scholarship,  the  gift  of  Miss 
Ida  R.  Worthington,  in  memory  of  her  brother,  William  R.  Worthington, 
Dip.  (1904),  B.A.Sc.(1905),  of  the  value  of  the  income  from  a fund  is 
awarded  annually  to  the  student  of  the  Second  Year  in  the  course  in 
Civil  Enginering  who  ranks  highest  at  the  anual  examinations  of  that 
year. 

The  first  award  was  made  at  the  examinations  for  the  Session  1954-55. 

THE  ATHLONE  FELLOWSHIPS 

Her  Majesty’s  Government  in  the  United  Kingdom  has  established  a 
number  of  fellowships  to  be  awarded  annually  to  enable  Canadian  engi- 
neering graduates  to  take  postgraduate  training  in  the  United  King- 
dom. These  became  available  in  1951  when  five  fellowships  were  open 
to  graduates  of  the  University  of  Toronto  immediately  after  graduation. 
Additional  fellowships  are  for  award  to  graduates  who  have  already 
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spent  some  time  in  industry.  The  fellowships  cover  costs  of  transport, 
fees  and  maintenance  and  are  normally  tenable  for  a period  of  two  years. 
They  may  be  utilized  for  {a)  works  training  in  industry,  (6)  postgradu- 
ate university  study,  or  (c)  a combination  of  these.  Candidates  must  be 
Canadian  citizens  or  British  subjects  normally  resident  in  Canada  and 
should  preferably  be  less  than  27  years  of  age.  Further  information  and 
application  forms  may  be  obtained  from  the  Secretary  of  the  Faculty. 

THE  C.I.L.  FELLOWSHIPS 

Two  Fellowships,  the  gift  of  Canadian  Industries  (1954)  Limited,  of  the 
value  of  $2,000  each  are  established  for  the  encouragement  of  post- 
graduate work  in  Chemistry.  An  applicant  must  be  a university  graduate 
who  is  a Canadian  citizen  or  a graduate  who  intends  to  follow  a career 
in  Canada,  with  preference  to  Canadian  citizens.  The  holders  of  these 
Fellowships  will  be  required  to  undertake  research  in  any  branch  of 
Chemistry  under  the  direction  of  the  department  designated  by  the  Com- 
mittee of  Award.  Application  must  be  made,  with  full  statement  of  quali- 
fications and  testimonials,  to  the  Secretary  of  the  School  of  Graduate 
Studies  not  later  than  March  1st. 

CANADIAN  lumbermen’s  ASSOCIATION  TIMBER 
RESEARCH  FELLOWSHIP 

This  fellowship,  donated  by  the  Canadian  Lumbermen’s  Association, 
is  offered  to  encourage  advanced  study  and  research  in  timber  engineer- 
ing. It  is  open  to  graduates  in  engineering  and  graduates  in  forestry  of 
any  recognized  university.  The  fellow  must  be  registered  in  the  School 
of  Graduate  Studies  as  a student  proceeding  to  a post-graduate  degree 
and  must  carry  out  a prescribed  programme  of  study  and  research  in 
both  engineering  and  forestry.  It  is  intended  that  the  work  of  this  pro- 
gramme will  extend  over  a period  of  two  academic  years.  The  annual 
value  of  the  fellowship  is  $1,250,  all  of  which  might  not  be  granted  to 
one  student. 

Application  should  be  made  to  the  Secretary  of  the  School  of  Gradu- 
ate Studies  not  later  than  September  1st  and  should  be  accompanied  by 
an  official  transcript  of  the  applicant’s  undergraduate  record,  together 
with  a statement  of  his  experience  in  the  forestry  and  construction  fields. 

CONSOLIDATED  MINING  AND  SMELTING  COMPANY  OF 
CANADA,  LIMITED,  RESEARCH  FELLOWSHIP 

The  Consolidated  Mining  and  Smelting  Company  of  Canada,  Limited, 
offers  annually  a Research  Fellowship  in  the  School  of  Graduate  Studies 
of  $1,000  for  a research  in  some  field  of  pure  or  applied  science;  an 
additional  amount  of  $500  is  available  for  special  equipment  and  sup- 
plies. The  Fellowship  is  known  as  the  “Cominco  Research  Fellowship.” 

It  is  open  to  graduates  in  Science,  Engineering,  or  Agriculture  of  a 
recognized  university  and  preferably  a British  subject  resident  in  Canada. 

Applications  for  the  Fellowship  must  be  made  to  the  Secretary  of  the 
School  of  Graduate  Studies,  not  later  than  September  1st. 
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THE  1851  EXHIBITION  SCIENCE  RESEARCH  SCHOLARSHIPS 

The  Royal  Commissioners  for  the  Exhibition  of  1851  have  invited  the 
University  of  Toronto  to  recommend  annually  one  or  more  candidates 
in  order  of  merit  for  science  research  scholarships,  each  of  the  value  of 
i350  per  annum  and  ordinarily  tenable  for  two  years.  The  Commission- 
ers may  make  a supplementary  grant  up  to  £50  per  annum  for  Univer- 
sity fees,  etc.,  payable  by  the  scholar  during  his  tenure  of  the  award. 

Each  candidate  recommended  must  be  a British  subject,  and  under 
twenty-six  years  of  age  except  in  very  special  circumstances;  he  must 
have  been  a student  of  science  in  a university  institution  for  a period  of 
not  less  than  three  years  and  must  have  spent  one  full  academic  year  at 
this  University  ending  not  more  than  twelve  months  prior  to  the  date  of 
recommendation. 

The  record  of  a candidate’s  work  must  indicate  high  promise  of 
capacity  for  advancing  science  or  its  applications  by  original  research. 
Evidence  of  this  capacity,  which  is  the  main  qualification  for  the  scholar- 
ship, is  strictly  required.  The  most  suitable  evidence  is  a satisfactory  ac- 
count by  the  candidate  of  research  work  already  performed,  and  the 
Commissioners  will  decline  to  consider  the  claims  of  a candidate  unless 
such  an  account  is  furnished,  or  unless  there  is  other  equally  distinct 
evidence  that  he  possesses  this  qualification. 

The  scholar  will  be  required  to  devote  his  whole  time  to  research  in 
some  branch  of  pure  or  applied  science  at  an  institution  in  the  United 
Kingdom  or  abroad,  selected  with  the  approval  of  the  Commissioners. 

The  following  are  the  departments  of  the  University,  the  students 
of  which  are  eligible  to  apply  for  these  scholarships:  1.  Bacteriology; 
2.  Biochemistry;  3.  Botany;  4.  Chemistry;  5.  Engineering  (chemical)  ; 
6.  Engineering  (civil) ; 7.  Engineering  (electrical)  ; 8.  Engineering  (me- 
chanical) ; 9.  Engineering  (metallurgical) ; 10.  Engineering  (mining) ; 
11.  Forestry;  12.  Geological  Sciences;  13.  Physics;  14.  Physiology; 
15.  Zoology. 

A student  shall  not  be  deemed  to  be  ineligible  because  of  his  being  on 
the  staff  of  the  university,  if  he  has  not  been  in  receipt  of  a salary  of 
more  than  $800  per  annum  and  the  nominating  board  may,  at  its  dis- 
cretion, recommend  candidates  who  have  been  in  receipt  of  larger 
salaries  provided  that  all  other  conditions  are  fulfilled. 

A student  shall  be  deemed  to  be  eligible  in  the  year  in  which  he  in- 
tends to  graduate,  but  if  nominated  for  the  scholarship  his  nomination 
shall  be  subject  to  his  being  successful  in  passing  his  examination  for 
his  degree. 

The  nominating  board  is  appointed  by  the  Senate  and  has  power  to 
call  to  its  aid  as  assessor  any  member  of  the  teaching  staff. 

Applications  for  these  scholarships  must  be  submitted  not  later  than 
April  15  th  to  the  University  Registrar  from  whom  copies  may  be  ob- 
tained of  the  general  regulations  of  the  Commissioners  governing  the 
award  and  tenure  of  the  scholarship. 
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IMPERIAL  OIL  GRADUATE  RESEARCH  FELLOWSHIPS 

Imperial  Oil  Limited,  in  1946,  established  for  annual  competition  four 
Graduate  Research  Fellowships  now  having  a potential  value  of  $3,750.00 
each  ($1,250.00  a year  payable  in  Canadian  funds  for  a maximum  of 
three  years).  The  fellowships  are  open  to  graduates  of  any  approved 
University  in  Canada  and  are  offered  for  graduate  study  leading  to  a 
Master’s  or  Doctor’s  degree  in  the  fields  of  Chemistry  and/or  Engineer- 
ing (two  fellowships).  Geology  (one  fellowship),  and  Economics  or 
Industrial  Relations  (one  fellowship).  Nomination  of  students  for  the 
fellowships  is  made  by  the  University — such  nominations  to  be  received 
by  Imperial  Oil  Scholarship  Committee,  Imperial  Oil  Limited,  56 
Church  Street,  Toronto,  not  later  than  June  1st  of  each  year.  Nomina- 
tion forms  and  information  as  to  the  terms  of  the  fellowships  are  obtain- 
able at  the  Registrar’s  Office. 


THE  JOHNSON  FOUNDATION  SCHOLARSHIP  AWARD 

The  Johnson  Foundation  through  S.  C.  Johnson  and  Son  Limited, 
Brantford,  Ontario,  offers  one  scholarship  each  year  for  study  in  a United 
States  College  or  University  in  undergraduate  or  postgraduate  fields  of 
study  such  as  economics,  business  administration,  chemistry,  engineering, 
teaching,  etc.  The  amount  of  the  scholarship  varies  according  to  the 
requirements  of  each  student. 

Further  information  may  be  obtained  from  S.  C.  Johnson  and  Son 
Limited,  Brantford,  Ontario,  and  preliminary  application  must  be  re- 
ceived by  them  not  later  than  December  31st. 


MCGHARLES  PRIZE 

This  prize,  the  gift  of  the  late  .^Tineas  McCharles  of  the  value  of 
$1,000,  is  awarded  from  time  to  time  but  not  necessarily  every  year  on 
the  following  terms  and  conditions:  (1)  to  any  Canadian  from  one  end 
of  the  country  to  the  other,  and  whether  student  or  not,  who  invents  or 
discovers  any  new  and  improved  process  for  the  treatment  of  Canadian 
ores  or  minerals  of  any  kind,  after  such  process  has  been  proved  to  be  of 
special  merit  on  a practical  scale;  (2)  or  for  any  important  discovery, 
invention  or  device  by  any  Canadian  that  will  lessen  the  dangers  and  loss 
of  life  in  connection  with  the  use  of  electricity  in  supplying  power  and 
light;  (3)  or  for  any  marked  public  distinction  achieved  by  any  Cana- 
dian in  scientific  research  in  any  useful  practical  line.  The  following 
conditions  determine  the  method  of  award. 

( 1 ) The  title  shall  be  the  McCharles  Prize. 

(2)  The  value  of  the  prize  shall  be  One  Thousand  Dollars  ($1,000) 
in  money. 

(3)  Every  candidate  for  the  prize  shall  be  proposed  as  such  in  writing 
by  some  duly  qualified  person.  A direct  application  for  a prize  shall  not 
be  considered. 
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(4)  The  composition  of  the  awarding  body  shall  be  as  follows:  — 

An  expert  in  Mineralogy, 

An  expert  in  Electricity, 

An  expert  in  Physics, 

and  four  other  persons.  All  of  the  members  of  this  body  shall  be  nomi- 
nated by  the  Board  of  Governors  of  the  University  of  Toronto. 

THE  UNIVERSITY  OF  MANCHESTER  TORONTO  FUND 

The  University  of  Manchester  has  accepted  the  gift  of  a sum  of 
£1,699  from  a Committee  representing  the  parents  of  children  who  dur- 
ing the  war  were  evacuated  to  Toronto  and  other  places  in  Canada. 
The  capital  and  any  income  arising  therefrom  will  be  used  to  make 
grants  to  Canadians  wishing  to  conduct  post-graduate  studies  and/or 
research  in  the  University  of  Manchester,  preference  being  given  to 
students  who  have  graduated  from  the  University  of  Toronto.  The  total 
amount  of  grant  or  grants  to  any  student  will  not  exceed  £100.  Appli- 
cations must  be  submitted  to  the  Registrar  of  the  University  of  Toronto 
on  or  before  January  1st  of  the  year  in  which  the  applicant  wishes  to 
enter  the  University  of  Manchester,  together  with  transcripts  of  under- 
graduate and  graduate  record  and  outlines  of  the  post-graduate  studies 
and/or  research  to  be  followed  at  the  University  of  Manchester. 

NATIONAL  SEWER  PIPE  COMPANY  LIMITED  SCHOLARSHIP 

The  National  Sewer  Pipe  Company  Limited  has  established  a scholar- 
ship of  a value  of  Five  Hundred  Dollars  ($500.00)  in  the  School  of 
Graduate  Studies.  It  is  awarded  annually  to  a student  who  undertakes 
to  enroll  in  that  School,  proceeding  to  the  degree  of  Master  of  Applied 
Science  in  the  graduate  Department  of  Civil  Engineering  and  in  the 
course  in  Public  Health  Engineering. 

Applications  must  be  submitted  to  the  Secretary  of  the  School  of 
Graduate  Studies  on  or  before  March  1st. 

NIPISSING  MINING  COMPANY  RESEARCH  FELLOWSHIP 

The  Nipissing  Mining  Company  has  endowed  a Research  Fellowship 
in  the  Department  of  Mining  Engineering,  to  be  known  as  The  Nipissing 
Mining  Company  Research  Fellowship,  of  the  annual  value  of  the  in- 
come from  the  fund,  plus  free  tuition. 

This  Fellowship  is  open  to  graduates  of  any  University. 

H.  W.  PRICE  RESEARCH  FELLOWSHIP  IN 
ELECTRICAL  ENGINEERING 

The  H.  W.  Price  Research  Fellowship  in  Electrical  Engineering  con- 
sisting of  the  income  or  a part  thereof  but  not  exceeding  the  income  for 
three  years  derived  from  the  sum  of  $10,000  donated  by  the  Hydro 
Electric  Power  Commission  of  Ontario,  will  be  awarded  from  time  to 
time  as  recommended  by  the  School  of  Engineering  Research,  to  a 
graduate  in  Electrical  Engineering  of  any  recognized  University,  regis- 
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tered  in  the  School  of  Graduate  Studies,  wishing  to  proceed  with  an 
investigation  in  the  field  of  Electrical  Engineering. 

Forms  of  application  may  be  obtained  from  the  Secretary,  School  of 
Graduate  Studies,  and  should  be  returned  with  a statement  of  qualifi- 
cations not  later  than  March  1st.  The  first  award  was  available  in  1943. 

THE  RAYMOND  PRIESTLEY  FELLOWSHIP 

The  University  of  Birmingham  being  “anxious  to  mark  its  indebted- 
ness and  its  gratitude”  for  the  hospitality  shown  during  the  Second 
World  War  to  children  of  members  of  its  teaching  staff  by  members  of 
the  University  of  Toronto,  has  set  aside  a research  fellowship  to  be 
held  by  a graduate  of  the  University  of  Toronto.  This  fellowship,  to  be 
known  as  the  Raymond  Priestley  Fellowship,  of  the  value  of  £450  per 
annum  as  well  as  the  cost  of  the  return  passage  from  Canada,  is  avail- 
able for  graduates,  both  men  and  women,  preferably  those  who  have 
already  shown  some  capacity  for  and  interest  in  research.  The  fellowship 
will  normally  be  awarded  for  a period  of  three  years.  It  is  tenable  in 
any  faculty  of  the  University  of  Birmingham.  The  Fellow  will  undertake 
research  and  may,  if  he  wishes,  be  a candidate  for  a higher  degree  at 
the  University  of  Birmingham.  The  selection  of  the  candidate  will  be 
made  by  the  University  of  Toronto.  The  process  of  selection  will  include 
negotiation  with  the  head  of  the  department  concerned  in  the  Univer- 
sity of  Birmingham  to  ensure  that  there  is  in  the  University  opportunity 
for  the  pursuit  of  the  particular  line  of  research  required.  Applications 
must  be  submitted  to  the  University  Registrar  not  later  than  March  1st, 
together  with  transcripts  of  undergraduate  and  graduate  records  and 
outlines  of  the  research  to  be  undertaken  at  the  University  of  Birming- 
ham. 

THE  ROYAL  INSTITUTION  OF  GREAT  BRITAIN 
SCIENCE  RESEARCH  SCHOLARSHIPS 

A scholarship  of  the  value  of  £350  per  annum  with  a possible  addi- 
tional allowance  of  £50,  to  be  held  ordinarily  for  a period  of  two  years, 
will  be  offered  each  year  to  a candidate  from  one  of  the  universities  of 
Canada,  Australia,  New  Zealand  and  South  Africa,  and  is  tenable  only 
in  the  Davy  Faraday  Research  Laboratory  of  the  Royal  Institution, 
London.  No  candidates  will  be  considered  except  those  who  have  been 
recommended  for  the  1851  Exhibition  Science  Research  scholarships, 
and  candidates  who  wish  to  be  considered  also  for  the  Royal  Institution 
scholarships  are  requested  to  state  this  clearly  in  the  application  for  an 
1851  scholarship.  No  other  application  to  the  Royal  Institution  is  neces- 
sary. Copies  of  the  regulations  relating  to  these  scholarships  may  be 
obtained  from  the  University  Registrar. 

STEEL  COMPANY  OF  CANADA,  LIMITED,  FELLO'WSHIP 

The  Steel  Company  of  Canada,  Limited,  offers  annually  a Research 
Fellowship  in  the  School  of  Graduate  Studies  for  fundamental  research 
on  the  physics  and  chemistry  of  metals  in  the  Department  of  Metal- 
lurgical Engineering.  The  Fellowship  is  valued  at  $1,500.00  to  the  Fel- 
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low  and  $500.00  to  the  University  for  special  equipment  and  supplies 
required  in  research.  Applications  should  be  submitted  to  the  Secretary 
of  the  School  of  Graduate  Studies  not  later  than  March  1st. 

SPRUCE  FALLS  POWER  AND  PAPER  COMPANY,  LIMITED, 
FELLOWSHIP 

The  Spruce  Falls  Power  and  Paper  Company  Limited  has  established 
a Fellowship  for  the  encouragement  of  research  in  the  Faculty,  of  an 
annual  value  of  $1200.  It  is  open  to  graduates  of  the  University  of 
Toronto  or  of  other  recognized  universities,  but  is  restricted  to  Canadian 
Citizens.  Application  should  be  sent  to  the  Secretary  of  the  School  of 
Graduate  Studies,  not  later  than  March  1st. 

The  Fellowship  also  carries  a grant  of  $300  to  be  applied  to  the 
tuition  of  the  holder  and  $300  to  the  general  University  Funds. 

THE  1940  TORONTO  FUND 

The  1940  Toronto  Fund,  the  gift  of  Oxford  University,  of  the  value  of 
£3000,  was  set  up  in  1940  by  the  parents  of  Oxford  children  who  were 
taken  into  Canadian  and  American  homes  during  the  War.  Recom- 
mendations for  grants  from  the  income  from  the  Fund  will  be  made 
from  time  to  time  by  the  Senate  of  the  University  of  Toronto  to  mem- 
bers of  the  University  “who  wish  to  go  to  Great  Britain  for  the  purpose 
of  study,  research,  or  any  general  educational  purpose,  taking  education 
in  the  widest  possible  sense.”  Each  applicant  for  a grant  from  this  Fund 
must  submit  his  application  to  the  University  Registrar  not  later  than 
March  1st  together  with  an  outline  of  the  study  or  research  which  he 
proposes  to  undertake  in  Great  Britain,  or  the  general  educational  pur- 
pose which  he  has  in  mind  in  going  there. 

WALLBERG  RESEARCH  FELLOWSHIPS 

Two  Wallberg  Research  Fellowships  of  the  value  of  $2,000  each  are 
open  to  graduates  of  any  recognized  university  who  propose  to  pursue 
advanced  study  and  research  in  any  branch  of  Engineering  in  the  Uni- 
versity of  Toronto. 

Forms  of  application  may  be  obtained  from  the  Secretary  of  the  School 
of  Graduate  Studies.  These  should  be  returned  together  with  a transcript 
of  academic  record  and  an  outline  of  the  proposed  study  and  research 
not  later  than  March  1st. 

THE  CHARLES  G.  WILLIAMS  FELLOWSHIP 
IN  URANIUM  METALLURGY 

Eldorado  Mining  and  Refining  Limited  offers  a postgraduate  scholar- 
ship in  Uranium  Metallurgy  to  a graduate  in  the  physical  sciences,  pure 
and  applied  of  a value  of  $1,500  for  an  academic  year  and  the  holder  is 
also  eligible  for  a supplementary  amount  of  $800  for  the  summer  months. 
A cash  grant  to  the  University  accompanies  the  fellowship. 

Application  forms  may  be  obtained  from  the  Registrar  of  the  Univer- 
sity and  submitted  to  the  Secretary,  Eldorado  Mining  and  Refining 
Limited,  P.O.  Box  379,  Ottawa,  Ontario,  before  15th  March. 
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GARNET  W.  MCKEE  LOAN  AND  SCHOLARSHIP  FUND 

The  late  Mrs.  Garnet  W.  McKee  has  given  this  fund  to  assist  students 
of  promise  at  the  University  of  Toronto,  and  to  develop  and  extend 
by  research  the  following  subjects  studied  in  the  Engineering  Physics 
course  in  the  Faculty  of  Applied  Science  and  Engineering,  especially  in 
their  application  to  the  industries  of  Canada;  Electricity  and  Com- 
munications; X-rays  and  Spectroscopy;  Illumination  and  Acoustics; 
Geophysics;  Refrigeration;  Aeronautics. 

In  each  session  $800  from  the  annual  income  of  the  fund  will  be 
allotted  to  provide  the  Garnet  W.  McKee  Scholarship,  tenable  prefer- 
ably by  a graduate  who  was  eligible  for  a loan  in  a previous  session,  or 
who  is  in  at  least  the  second  year  of  his  graduate  work. 

Each  holder  of  the  said  Scholarship  and  each  graduate  to  whom  a 
loan  is  granted  will  be  required  in  the  following  session  to  enrol  in  the 
School  of  Graduate  Studies  and  to  pursue  studies  leading  to  a graduate 
degree  in  one  or  more  of  the  subjects  listed,  and  he  may  not  engage  in 
remunerative  employment  during  the  session  except  by  permission  of 
the  Committee  of  Award. 

Applications  for  a loan  must  be  made  to  the  Secretary  of  the  School  of 
Graduate  Studies  not  later  than  September  1st. 

Applications  for  a Scholarship  must  be  accompanied  by  an  outline  of 
the  proposed  research  problem. 


LOAN  FUNDS 

From  the  loan  funds  mentioned  below,  small  loans  can  be  made  to 
students  who  are  in  urgent  need  of  assistance.  The  funds  are  not  large 
and  the  loans  must  accordingly  be  restricted,  both  in  amount  and  num- 
ber, and  principally  to  students  in  the  Third  and  Fourth  Years. 

Enquiries  for  loans  from  any  of  the  following  funds  should  be  made 
at  the  office  of  the  Secretary  of  the  Faculty. 

Engineering  Alumni  Loan  Fund 
Engineering  Society  Loan  Fund 
Elizabeth  Speller  Memorial  Fund 
James  W.  Crocker  Memorial  Fund 
Harry  F.  Bennett  Educational  Fund 
S.A.E. — Canadian  Section  Loan  Fund 
Class  of  2T7  (SPS)  Memorial  Loan  Fund 
Avro  Aircraft  Limited  Engineering  Loan  Fund 
Association  of  Professional  Engineers  Loan  Fund 
The  William  Storrie  Memorial  Fund 
3T6  Engineers  Loan  Association 
4T0  Engineering  Loan  Fund 

Women’s  Association  of  the  Mining  Industry  in  Canada 
Loan  Fund 

The  Devonshire  Loan  Fund 
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GLASS  OF  1936  LOAN  ASSOCIATION 

Members  of  the  Class  of  1936  have  made  arrangements  to  assist  stu- 
dents in  obtaining  loans  through  regular  banking  facilities.  Information 
may  be  obtained  from  the  Secretary  of  the  Faculty. 

ENGINEERING  ALUMNI  LOAN  FUND 

The  Engineering  Alumni  Association  established  in  1950  a loan  fund 
to  assist  engineering  students,  especially  in  the  Third  and  Fourth  Years. 

Applications  for  loans  from  this  fund  should  be  made  to  the  Secretary 
of  the  Faculty. 

GLASS  OF  2T7  (SPS)  MEMORIAL  LOAN  FUND 

This  fund  was  established  in  1955  to  memorialize  the  Glass  of  1927 
of  the  Faculty  of  Applied  Science  and  Engineering. 

Loans  to  a total  of  $250  are  available  to  any  undergraduate  who  has 
completed  one  Year,  with  or  without  conditions,  and  who  has  qualified 
for  the  Second,  Third  or  Fourth  Year. 

Application  shall  be  made  to  the  Secretary  of  the  Faculty. 

ENGINEERING  SOCIETY  LOAN  FUND 

In  1932  the  Engineering  Society  repaid  to  the  Board  of  Governors  a 
series  of  annual  grants  which,  over  a period  of  years,  had  been  made  to 
the  Society  for  special  purposes.  The  Board  of  Governors,  appreciating 
this  action,  set  aside  this  sum,  to  be  known  as  the  Engineering  Society 
Loan  Fund,  to  provide  loans  to  students  of  the  Faculty  of  Applied 
Science  and  Engineering.  The  administration  of  the  fund  is  carried  out 
by  a Committee  appointed  by  the  Board.  The  fund  is  not  large,  and 
only  small  loans  can  be  made  to  relatively  few  students.  Further  in- 
quiries should  be  made  at  the  office  of  the  Secretary  of  the  Faculty. 

ELIZABETH  SPELLER  MEMORIAL  FUND 

Through  the  generosity  of  Dr.  F.  N.  Speller,  of  the  Glass  of  1893,  the 
“Elizabeth  Speller  Memorial  Fund”  has  been  established  to  provide  loans 
for  worthy  students  of  the  Third  and  Fourth  Years  of  this  Faculty.  Appli- 
cations for  loans  from  this  Fund  should  be  made  to  the  Secretary  of  the 
Faculty. 


JAMES  W.  CROCKER  MEMORIAL  LOAN  FUND 

This  fund  was  established  by  Mrs.  William  Crocker  in  memory  of  her 
son,  James  W.  Crocker,  a graduate  in  Mining  Engineering  in  1938,  who 
was  killed  in  an  accident  in  a mine  in  the  same  year. 

HARRY  F.  BENNETT  EDUCATIONAL  FUND 

This  fund  was  established  by  subscription  from  members  of  The 
Engineering  Institute  of  Canada  in  memory  of  the  late  Harry  F.  Ben- 
nett, M.E.I.C.,  who  for  six  years  prior  to  his  death  in  1946  was  chair- 
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man  of  the  Institute’s  Committee  on  the  Training  and  Welfare  of  the 
Young  Engineer,  and  who  accomplished  so  much  in  this  field  by  untir- 
ing efforts. 

One  purpose  of  the  fund  is  to  make  loans  to  deserving  students  who 
need  financial  assistance  to  enable  them  to  study  engineering  sciences  at 
university  level,  and  who  have  proved  themselves  by  successfully  com- 
pleting their  first  year  in  engineering  or  the  equivalent. 

Loans  will  be  made  largely  on  the  basis  of  character  and  to  men  who 
seem  likely  to  develop  the  high  professional  standards  which  are  essen- 
tial to  leadership  in  engineering  science.  A student  who  has  been  aided 
by  this  fund  should  feel  that  high  obligations  are  placed  on  him;  obli- 
gations to  the  subscribers,  to  the  trustees,  and  to  those  coming  after  him 
who  in  turn  can  receive  help  as  his  loan  is  repaid. 

Application  forms  may  be  obtained  at  the  Faculty  Office.  The  regu- 
lations are  simple  and  the  application  of  any  worth-while  student  will 
be  given  immediate  and  careful  attention. 

SOCIETY  OF  AUTOMOTIVE  ENGINEERS CANADIAN  SECTION  LOAN  FUND 

The  Society  of  Automotive  Engineers — Canadian  Section  has  estab- 
lished a loan  fund  of  $1,200.00  in  the  Faculty  of  Applied  Science  and 
Engineering.  Preference  is  given  to  students  in  good  scholastic  standing 
and  engaged  in  studies  relative  to  the  automotive  and  aircraft  industries, 
and  to  students  in  fourth,  third  and  second  years  in  that  order.  Par- 
ticulars may  be  obtained  from  the  Secretary  of  the  Faculty. 

AVRO  AIRCRAFT  LIMITED  ENGINEERING  LOAN  FUND 

Avro  Aircraft  Limited  has  established  a Loan  Fund  of  $3,000.00  to 
provide  loans  to  engineering  students  requiring  financial  assistance. 
Application  should  be  made  to  the  Secretary  of  the  Faculty. 

ASSOCIATION  OF  PROFESSIONAL  ENGINEERS  OF  THE 
PROVINCE  OF  ONTARIO  LOAN  FUND 

The  Association  of  Professional  Engineers  has  made  loans  not  exceed- 
ing $200  available  to  students  in  the  First,  Second  and  Third  Years 
in  this  Faculty.  Application  should  be  made  to  the  Association  at  236 
Avenue  Road,  Toronto. 

THE  WILLIAM  STORRIE  MEMORIAL  FUND 

The  William  Storrie  Memorial  Fund  has  been  established  by  Mrs. 
William  Storrie  to  provide  loans  to  undergraduates  in  the  course  in  Civil 
Engineering.  Application  should  be  made  to  the  Secretary  of  the  Faculty. 

THE  DEVONSHIRE  LOAN  FUND 

This  Fund  has  been  established  by  Graduates  and  friends  of  Devon- 
shire House  to  assist  students  in  the  Residence.  Application  should  be 
made  to  the  Office  of  the  Dean  of  Devonshire  House. 


SECTION  XL  DISCIPLINE 


1.  (a)  The  Council  of  every  Faculty  and  School  has  disciplinary 
jurisdiction  over  the  conduct  of  students  connected  with  the  writing  of 
examinations  and  all  other  matters  relating  to  courses  of  instruction  con- 
ducted by  or  under  the  authority  of  the  Council,  and  in  all  matters  of 
what  might  be  called  local  or  internal  concern.  Jurisdiction  over  the 
conduct  of  students  while  in  residence,  regardless  of  the  Faculty  in  which 
they  are  registered,  is  vested  in  a body  representing  the  authority  admin- 
istering the  residence. 

(b)  Disciplinary  jurisdiction  in  all  other  respects  is  vested  in  the 
Caput. 

2.  Students  are  required  to  attend  the  courses  of  instruction  and  the 
examinations  in  all  subjects  prescribed  for  students  of  their  respective 
standing.  A student  whose  attendance  at  lectures  or  laboratories,  or 
whose  work,  is  deemed  by  the  Council  of  the  Faculty  in  which  he  is 
registered,  to  be  unsatisfactory,  may  have  his  registration  cancelled  at 
any  time  by  the  Council  of  the  Faculty. 

3.  All  interference  on  the  part  of  any  student  with  the  personal 
liberty  of  another  by  arresting  him,  or  summoning  him  to  appear  before 
any  tribunal  of  students,  or  otherwise  subjecting  him  to  any  indignity 
or  personal  violence,  is  forbidden  by  the  Caput  and  by  the  Councils  of 
the  colleges  and  faculties. 

4.  No  initiation  ceremony  involving  personal  violence,  personal  in- 
dignity, interference  with  personal  liberty,  or  destruction  of  property, 
may  be  held  by  the  students  of  any  college  or  faculty  of  the  University, 
under  the  penalty  of  suspension  of  expulsion. 

5.  Any  reception  of  the  students  of  the  first  year  in  any  college  or 
faculty  must  be  approved  by  the  Council  of  that  college  or  faculty,  but 
such  reception  must  not  involve  any  infraction  of  the  regulations  of  the 
two  preceding  paragraphs. 

6.  The  organizing  of  a parade  in  the  streets  of  the  city,  or  the  taking 
part  in  such  parade  without  the  permission  of  the  authorities  of  the  city 
on  application  of  the  Students’  Administrative  Council,  will  be  regarded 
as  a breach  of  discipline. 

7.  The  use  of  loud-speaking  equipment  in  University  buildings  or 
grounds,  whether  stationary  or  moving,  or  whether  operated  by  students 
or  others,  is  forbidden  except  by  permission  of  the  Board  of  Governors 
or  the  Caput. 

8.  Any  individual  or  individuals  directly  responsible  for  an  undesir- 
able feature  in  connection  with  any  Stunt  Night  or  other  entertainment 
given  under  the  auspices  of  a student  organization  will  be  subject  to 
disciplinary  action  by  the  Caput. 
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9.  A committee  of  staff  and  students  appointed  by  the  Council  of  the 
college,  faculty  or  school  concerned  will  provide  effective  supervision  of 
the  programmes  of  all  Stunt  Nights  and  other  public  entertainments  and 
will  see  that  the  programme  follows  the  script  as  approved  by  the  Coun- 
cil concerned. 

10.  The  holding  of  beauty  contests  or  similar  exhibitions  by  university 
students,  whether  under  the  name  of  the  University  or  under  the  auspices 
of  organizations  recognized  by  the  Caput,  is  forbidden. 

11.  The  constitution  of  every  university  society  or  association  of  stu- 
dents in  any  college,  faculty  or  school,  and  all  amendments  to  any  such 
constitution  must  be  submitted  to  the  Caput.  Responsibility  for  the 
conduct  and  programmes  of  each  society  or  association  of  students  draw- 
ing its  membership  from  a single  college,  faculty  or  school  shall  rest  with 
the  Council  of  the  college,  faculty  or  school  concerned.  Responsibility 
for  the  programmes  arranged  by  the  committees  of  Hart  House  and  con- 
trolled by  the  Board  of  Stewards  of  Hart  House  shall  rest  with  the  Board 
of  Stewards,  Responsibility  for  the  conduct  and  programmes  of  every 
other  society  or  association  of  students  shall  rest  with  the  Caput. 

12.  The  name  of  the  University  is  not  to  be  used  in  connection  with  a 
publication  of  any  kind  without  the  permission  of  the  Caput. 

SUMMARY  OF  STUDENTS  IN  ATTENDANCE 
Session  1958-59 


Year 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Total 

I 

81 

10 

68 

34 

152 

75 

87 

10 

15 

532 

II 

72 

17 

93 

39 

103 

63 

83 

18 

13 

501 

III 

93 

21 

67 

35 

80 

48 

97 

11 

25 

477 

IV 

88 

21 

104 

41 

64 

62 

67 

6 

12 

465 

Total 

334 

69 

332 

149 

399 

248 

334 

45 

65 

1975 

5 


1980 
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